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THE CHILD’S THEORIES CONCERNING DEATH^ 


Maria Nagy^ 


Deparhneni of Psychology, Pasinany Pelei Uiiiiei sity, BnilnPest 
A Introduction 
1 The Ptoblem and Its Ilisioty 

Death is inimemoriJil man’s eternal problem Life, the otliei gteat pioblem, 
gains its significance and its value only through death. Life and death arc 
not two cxticmcs, uieconciliablc opposites which the human mind joins 
aitificially into one foimula The relation between life and death is oiganic, 
for man as individual behaves in a quite identical way, that is, according 
to his nature, towaids tiicsc two appaicntly contradictory facts He who 
does not know how to live is also not capable of dying And he who fears 
death is leally terrified of life 

Every woik on folk psychology which aims at being complete deals with 
not only tlic people's attitude towaid life, but also its conception of death, 
as one is not to be understood without the other. Psychopathology is theie- 
fore conceincd with the abnormal preoccupations with death, for only by 
abolishing them can a healtliy bchavloui in life be attained Psychologists, 
woiking with the age of adolescence, fundamentally examine evciything 
which turns the adolescent attention towaids death, for just those apparently 
inhibiting factors indicate the resolution of new life vigouis 

Child psychology in the last half century has earned out lescarch in every 
phase of the child’s life, but cognizance of the child’s conception of death 
IS still isolated Yet it is quite ceitam that the child connects lite and dcutli, 
indeed it is just in childhood that the individual develops liis behaviour in 
respect to death 

If we Wish to investigate experimentally the child’s attitude towards death, 
the theme must necessarily be divided into detailed questions Among the 
questions connected with death, in the present study I wish to deal with 
only one What does the child think death to be, ivhat theory does he 
const} uci of the nature of deaihf 

According to Reik’s observations, the child thinks of death as temporary 

♦Received in tlie Editorial Office on July 16, 19+7 

‘See my study, The Child and Death, Budapest, 1936 (in Hungarian) A part of 
the materia! therein contained has been incorporated m the present paper 
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and giadual. Chadwick analyzes more the child’s feelings in relation to 
death, not the understanding rendered by a , definition of death. Grabei 
found that to the child death and sleep were the same, so death is not known 
for what it is Gerard earned out observations on three children He also 
stated that death's finality was unknown to them. According to Stern, at 
the age of 10 death is not undeistood lealistically , either they believe in 
piiysical survival, or in the Great Reaper Wcchslcr and Schilder’s experi- 
ments show that death is considered as a violent phenomenon. Cousinet 
investigates the idea of death genetically and distinguishes three stages In 
tlic fiisL stage the child denies death, in the second the tiuth is taken into 
account, he considers the piocess as similar to illness Finally, in the third 
stage, it becomes quite concietc, the child considers it a peculiar process 
taking place in the living. It is unfortunate that these three stages were not 
indicated according to age and that he docs not show their fiequency. Finally, 
Weber deals principally with the recognition of the signs of death and finds 
tiiat the child considers death a dcstroymg-forcc which cuts him off from 
life and his family. lu the literature of psycho-analysis there are many 
references to the child's attitude towards death, as it seeks the origin of all 
forms of bchavioui in childhood, hence the attitude towaids death also 
According to one of Freud's instinct-groupings which distinguishes the in- 
stinct of life and that of death, they arc disposed to explain every manifesta- 
tion of a person’s life through its fundamental relationship to life and death, 
But Ins hypotheses tend rather towards the instinctive factors, they do not 
investigate the theories concerning the nature of death 

From the above it appears that further examination of the child’s attitude 
towards death is necessary, as previous authors, with the exception of 
Cousinet, do not give the course of development, and deal principally with 
feelings in connection with death 1, however, wish to investigate, from the 
genetic standpoint, the tlieones concerning the naitite of death of childien 
from 3 to 70 yeais of age, 

2. Method and Maleual 

The material was assembled in three ways, (a) written compositions, 
(h) drawings, (c) discussions 

1. Compositions were written by children from 7-10. I go into the class 
with the teacher “Do you know why 1 have come, children’ I know that 
you can write very nice compositions I am curious about them It will be 
a little strange, but certainly you will do it very cleverly, pf^ute down 
everything that comes into your minds about death," (I repeat slowly, twice.) 
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It IS not allowed to ask questions. Work time, one hour. The eventual 
questions and general attitudes are noted 

2 In one of the schools, aftei the compositions wete finished, the children 
began of their own accord to make drawings about death This gave the 
idea of having sepaiate drawings The 6-10-year-olds did this in the same 
school I announce that there will be secret drawing “Who can cleverly 
separate himself from the others, so that no one can sec what he is doing’’’ 
In an instant they surround themselves witiv then satchels, with their blocks 
It is not necessary to give special instructions, they themselves discover how 
to sketch death. The bigger ones wrote an crplanation of the text (Figure 1) . 

I, The discussions were made with two somewhat varying methods with 
3-6 and 7-10-year-olds I began with the lO-year-olds and descended gradu- 



FIGURE I 
Tub First DcATEt 

1 T/ie death-man “Smokes a pipe in his joy He is happy if he has woik, 
work received from the good God” 

Z The sun It is so black because “the sun is also in great mourning In nice 
weather it looks on the world and sees wh.st: happens. In bad weather the good 
God tells him" The child also peisontfies the sun The world is foi people. The 
duty of the sun is to follow people with its attention Cosmic factors also take part 
m human suffering 

3 Weeping wilhiu “It is sad because it is beiide a grave, that is why 
it keeps Its branches lowered. Since the first man died it has always been sad “ 
The ideas are explained by the same factors as in the case of the sun 

4. £va. Weeps for the dead In her handkeichicf is the little gill’s monogram 

5 Guardian angel 6. Moarntng angel Not only man and nature but also super- 
natural beings take part in the mourning 
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ally, in order to accustom myself to then way of speaking, among the smaller 
ones. With the 7-10'year-olds I talked sepniately, one by one, m a quiet 
place I hide mv writing behind some object so that they do not see that I 
take notes of what they say As introduction I mciely say, “You wrote a 
very clever composition, that is why I called you liere It will be easier 
now than last time, because you needn’t write, only talk Tell me all yon 
can flunk of about death’* If they Were perplexed I encouraged them: 
"Just think, surely lots of inteicsting things will come to mind ’’ I let 
them speak freely If they said anything I had them explain it With that 
I always take care that my questions arc indefinite, that is to say, suggest 
nothing I emphasize, it was not an intei rogation, but the child’s spontaneous 
cxpjcssion artjficialJ)' brought out. The aim of the questions posed was just, 
m fact, that I should know the exact meaning of the child’s expressions 
and not give them an aibitiary intciprctalion. 

When the child runs out of something to say I ask questions. The ques' 
tions were assembled and composed on the basis of the compositions. The 
range of questions was as follows* (a) What is dcath^ (b) Why do people 
die? (f) How can one recognize death? (r/) Do you usually dream? Tell 
me a dream about dentil! Natuially only those of the questions were put 
concerning which free discussion had not dealt 

Then I discuss with them the doubtful points in the compositions and 
drawings if I have so far not got an answer about them. Finally I ask them, 
if anything more has come to mind, to tell it 

With the 3-6-ycar-olds the situation was more difficult as I liad no com- 
position on which to base the discussion As at that age there is still no 
concentrated thinking, instead of direct announcement of the object I was 
obliged to clioosc .m indirect route. And first of all I try to create some 
contact with the child. I ask him to IcU me something, and perhaps I will 
tell him a stoiy. 

Then when I see the moment has arrived, I ask him to tell me about 
the table. If lie understood the instructions he must then tell about the 
following words* death, life, birth, brothet Naturally I linger longest on 
the word death and try to get it discussed the most. When necessary I ask 
questions My questions are the same as for the bigger children, only 
di/ifereiitly drawn up ^ 

The distribution of the experimental material is shown m Table 1. 

In the schools I frequented the most I everywhere got the name “Auntie Death," 
lliougti the schools had no connection with one another 
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TABLE 1 


Age 

Disinbutioii of matcrnl accoiding to nge 

3 + 5 6 7 8 9 

10 

Totil 

Composition 

_ 





— 

63 

81 

93 

57 

29+ 

Drawing 

— 

— 

— 

S 

9 

9 

12 

2 

40 

Discussion 

7 

n 

16 

26 

32 

23 

29 

5 

ISI 

Total 

7 

13 

16 

3+ 

104 

113 

134 

6+ 

48+ 


Thus \vc have a total of 484 protocols from J78 childicn, 51 per cent of 
tile children weic hoys, 49 per cent guls They arc selected from different 
religions, difteient schools and social levels The matciia! was collected in 
IBiulapcst and its envuons 

C Rfsuus* 

^ Whuc IS deaths Among the cliildicn fiom 3-10 the icplies given to this 
qucbtion can be langed in three gioups As the diffcicnt sorts of answers can 
bo found 011I3' at certam ages, one can speak of stages of development The 
child of lesi than five years docs not iccognivc death as an irreversible fact 
In death it secs life Between the ages of five and nine death is the most 
often peisomfied and thought of as a contingency And in geneial only 
aftei the age of nine is it lecognizcd that death is a process happening in 
us according to certain laws The fiequcncy of the tlirce degrees in the 
different age limits is illustrated ih Table 2 and T.able 3. 


TABLE 2 


Age 

What is 
7 

N % N 

death? (Composition)^ 
8 9 

% N % 

N 

10 

% 

Total 

N % 

2nd stage 

12 92 3 

2i 

91 3 

27 71 

4 

167 

65 

65 3 

3rd stage 

1 77 

2 

87 

11 29 

20 

83 3 

3+ 

3+7 

Total 

13 100 

23 

100 

38 100 

24 

100 

98 

100 


1 Fifsl Sta^e Tlieie Is No Definitive Death 

In the first stage the child docs not know death as such He attributes 
life and consciousness to the dead There are two vaiiations of this affirma- 
tion, which I discuss the one after tlic other According to one group, death 
IS a departure, a sleep This entirely denies death The other group already 

’In the present study I do nof gi\c the complete results of the material collected, 
only that dealing with the nature of death 
gives the frequency in absolute values 
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recogni^ies the fact of death but cannot separate it from life For that 
reason it considers death cither gradual or tempoiary 

a. Death a depat twe, a sleep. B. Jolan (3, 11) “The dead close their 

eves because the sand gets into them , , , i j 

The child had heard something about the eyes of the dead being closed. 

It explained this by an exterior cause. The dead peison volimtariLy, de- 
fensively, closes Its eyes. , 

Sch Tom^ (4, 8) “It can’t move because its in the coQiii. 

“If It weren’t m the coffin, could it?" 

“It can cat and drink” _ 

Like the fiist with the closing of the eyes, heie too the immobility is the 

consequence of extenor compulsive circumstances It doesn t "jp 

the coffin docs not permit it. He consideis the dead as still capable of t.ki g 

Sch (5, 10) h«l already seen a dead person Its ejes w re 

closed, It lay tlieie, so dead No matter what one does to it, it docsn say 

a word.” . i ou 

“After ten years will it he the same as when it buried 

“It will be older then, it will always be oldci and older When it 
years old it will be exactly like a piece of wood” 

“How will It be hke a piece of wood?” 

“Tliat I couldn't say My little sister will be five years old novv 1 wasn 
alive yet when she died She will be » big by this time She has a small 
coffin, but she fits in the small coffin.” 

“What 18 she doing now, do you think?” 

"Lying down, always just lies there She’s still so small, she can t be like 

a niece of wood. Only Very old people” 

In the beginning she sees the mat.ei leahstically The dead 
speak. The closed eyes do not .,ec«s..iily men the cess.ition ol s gllt The 
did person is compared to a piece ol wood. In all piolnibility she wanted 
thus to expicss immobility Later it comes out that young people grow m 
the grave The growth Is not gicat. She says hei sister is five years old 

because she herself is five 

B hen (4, H)' “What happens theie under the eaitn 
“He cries because he is dead. 

“But why should he cry?” 

“Because he is afraid for himself.” 


‘T'be age is signiricant The child was pnsl 3 years and U months old 
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She feels that death is bad. Perhaps she has had the experience of seeing 
the dead rnouined She transfers this sentiment to the dead themselves. They 
also mourn for themselves. 

F Julhka (5, 3) : “What is youi father doing now under the earth?’’ 

“He lies there. Scratches the earth, to come up To get a little air ’’ 

She knows of the reclining state of the dead. Slie imagines that in the 
earth it must he difficult to breathe The dead person scratches the earth 
away, to get air 

T. Pnitvoke (4, 10) “A dead person is just as if he weie asleep. Sleeps 
in the giound, too ” 

“Sleeps the same as you do at night, oi otherwise?” 

“Well — closes his eyes. Sleeps like people at night. Sleeps like that, just 
like that." 

“How do j^ou know whethei someone is asleep or is dead?” 

“I know if they go to bed at night and don't open their eyes If somebody 
goes to bed and doesn’t get up, he’s dead or ill ” 

"Will he ever wake up?” 

“Nevci A dead person only knows if somebody goes out to the grave 
OI something He feels that somebody is thcic, or is talking” 

“Arc YOU ccit.ain? You’re not mistaken?” 

“I don’t think so. At funeials vou’rc not allowed to sing, just t.dk, because 
otherwise the dead peison couldn’t sleep peacefully A dead person feels 
It if you put something on his grave.” 

“What IS It lie feels then?'* 

“He feels that flowers aic put on his giave. The water toiiclics the sand 
Slowly, slowly, he hears everything Auntie, does the dead peison feel it 
if It goes deep into the giound?” (i.e., the water). 

“What do you think, wouldn’t he like to come away fiom there?” 

"lie would like to come out, but the coffin is nailed down ” 

"If he weren’t in the coffin, could he come back?” 

“He couldn’t root up all that sand.” 

Death is on the one hand identified with sleep, on the othei hand is sup- 
posed to be 111 connection with the outside world. The dead person has 
knowledge of what goes on in the woild It docs not merely think, but 
also feels. 

B hvi (6, 5) : “Between slccpingviid death there isn’t any diffcience ” 

She identifies sleep and death, 

J. Manuka (3, 11) "What does he do, since he is in the coffin?’’ 

“Sleeps Covered with sand It’s daik there " 
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“Does he sleep as wc do at night, or diftercntly^” 

“He puts sand there, lies on it If you die the bed will be sandy, then 
the sheet will be black.” 

The dead person lives, as he himself prepares the sleeping place The 
grave is a bed, the dead person also lias slicets Death is sleep. 

H Gaspm (8, 5) “People think dead peisons can feel.” 

“And can’t they''” 

“No, they can’t fed, like sleep Now, I sleep, I don’t feel it, except when 
I dieam” 

“Do tve dicam when we’re dead?” 

“I think wc don’t We never dieam when we’ie dead Sometimes some- 
thing flashes out, but not half .as long as a dieam ” 

“What flashes out^” 

"Some litllc kind of thought, some little kind of dieam Pictmcs dis- 
appear m front of him Hut thcy'ic so shoit, much less than when we're 
asleep ” 

Tins child has at times a quite icalistic conception of death He states 
definitely that the dead do not fed nor think Later, howevei, he thinks 
that tlioiights and pictuies flash out bcfoie the dead peison 

F Robi (9, 11)* “I was SIX vcais old A fiiend of my father’s died 
They didn’t tell me, but I heard Then I didn’t undeistand I felt as when 
Mother goes travelling somcwhcic — I don’t sec her any moie” 

He feels the same about news of death as about travelling The dead 
pcison lesernbles the aliscnt, in that he sees ncithei of them 

Siimntaiy As we see, in gcneial these children do not accept death To 
die means the same as living on, undci changed circumstances 

Death is thus a depaiture. If someone dies no change takes place in him 
Our lives change, inasmuch as we see him no longei, he lives with us 
no longci 

This, however, does not mean that the children have no disagiceablc senti- 
ments in relation to death, because foi them the most painful tiling about 
death is just the sepaiation itself^ 

To the child the association Death=«Dcpaiture exists also in the inverse 
sense If anyone goes away it thinks him dead Jaehner states that his chil- 


“The nge of the children who took part equally in wiitlen compo'iition and dis- 
cussion was reckoned from ihe time of writing the composition The discussions 
took place thiee months latci than die compositions 
"'‘Vs control I asked 30 older children what was the most terrible thing about death, 
and they all answeicd that it was the separation 
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dreii tliought that whenever their father went away they were going to 
bury him, as tliey already knew the connection between death and burial 

Most cluldien, however, are not satisfied, when someone dies, that he 
should merely disappear, but want to know where and how he continues 
CO live. As all the childien questioned knew of funerals, they connected 
the facts of absence and funerals In the ccmeteiy one lives on. Movement 
is to a certain degree limited by the coffin, but foi all that the dead aie still 
capable of growth. They lake nourishment, they breathe. They know what 
is happening on caith. They feci it, if someone thinks of them, and they 
even feel sorrv for themselves Thus the dead live in the grave Most 
diildrcii, liowcvei, feci too — and have therefore an aveision for death — that 
that life is limited, not so complete as our life. Some of them consider 
tins diminished life c\clusivcly restricted to sleep AVhile hcie they identify 
death with dicnms, from seven ycais on they liken it to sleep But as the 
child’s sense of reality increases, the inoic it feels and knows the difference 
between the two. 

According to psyclioanalysis, to the unconscious sleep and death are the 
same Both satisfy the desire to return into the mother’s womb. In death 
and in sleep the sepaiation stops and the unity with the mother, whicli was 
complete in the intra*utermc life, is lestored In the child botJi are the same, 
because in him the desire is more openly shown than in adults and the so- 
called "birth trauma'’ is still fresh. 

In primitive peoples too we find wide-spread examples of the identification 
of death and sleep. The natives of West Africa, for example, have no special 
word for sleep. The verb for sleep is written "to be half dead ’’ If the 
dead live tliey think it principally in that m dieams they can return and 
visit us And the extent to which death to them is merely a removal is also 
shown by tlic fact that in vciy many places food and drink are put beside 
the deceased, and even clothing and arms Servants and wives arc buiied 
with them, that there should be someone to look aftci them in the after-life 

But even withui oui cultural regions these primitive forms aie often found, 
if not otliciwisc than in our expressions If someone dies we say he has 
"passed on ’’ The deceased returns to his dear "mother-earth ** We “take 
our leave’’ of the dead, wish him "peaceful repose ’’ And if our feelings 
were consistent, that there was only a dead body in the grave, our funeral 
ntes would lose much of their meaning 

Finally I must answer the question, what impels the cliildren to tlic denial 
□f death. What endeavour brings about the identification of death with 
departure, or with sleep In early infancy, that is, under five, its desires 
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guide tlie child even at the price of modifying the reality Opposition to 
death is so strong that the child denies death, as emotionally it cannot 

accept It. , [ r A 

b. Death « gradual, iemtotaty. Theic are among children of iive and 

six those who no longer deny death, but who are still unable to accept it 
as a definitive fact They acknowledge that death exists but think of it as 
a gradual oi tempoiary thing 

L Baudika (5, 6) . ''His eyes were dosed ” 

"Why?" 

"Because he was dead ** 

"What is the diffeicnce between sleeping and dying?’' 

"Then they bring the coffin and put him m it They put the hands like 

this when a person is dead " 

"What happens to him m the coffin^” 

"The worms eat him They bore into the coffin ’’ 

"Why does he let them cat him^” 

"He can’t get up any longer, because there is sand on him He can t get 
out of the coffin ” 

"If there wern't sand on him could he get out’” 

"Certainly, if he wasn't very badly stabbed. He would get his liand out 
of the sand and dig That shows that he stdl wants to live ” 

In the beginning the child sees realistically. He docs not say, like the 
previous children, that "he closes his eyes,” but that the eyes were closed 
He sees only exterior differences between sleep and death This would again 
be evidence of a denial of death, if immediately afterwards he had not begun 
to speak of worms. He does not state that the dead cannot move, merely 
that tlie sand hinders them in moving On the other hand, he attributes a 
desire for life to the dead peisoii — though only when he is not "very badly 

killed.” Thus there are degiees of death. 

T Dezso (6, 9) . "My sister’s godfather died and I took hold of his hand. 
His hand was so cold It was green and blue His face was all wrinkled 
together. He can’t move He can’t clench his hands, because he is dead. 
And he can’t breathe ” 

"His face?" . j j 

"It has goose-flesh, because he is cold He is cold because he is dead and 

cold everywhere” 

"Does he feel the cold or was it just that his skin was like that? 

"If he IS dead he feels too. If he is dead he feels a tiny little bit. When 
he IS quite dead he no longer feels anything ” 
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Again the explanation begins lealistically. The dead person cannot move 
or breathe Quite cold He explains the cause of the cold childishly. He 
,s cold because it is clullv He feels the cold, howevei, only when not 
entirely dead Tins has no lelation to the process of the death agony, as 
lie saw Ins sister’s godfather only at the funeral. 

Thai graduaincss in death is not merely a matter of insufficiency of expres- 
sion and is not related to the processes ot death can be seen from the case 
of a 10-year-old, to whom this early childish impression remained as an 
incoherent element in what otherwise was an entiicly realistic conception 

"'Until he disappears from the earth he knows everything Until they 
liave thrown three shovels-ful, tliiec handsful of earth on him, he knows 
if they say anytlung about him ” 

111 the beginning lie desciibcs icalistically the physical changes which take 
place in death and tlicn, after all, states that until he is put into the earth 
the dead person knows everything. Thus the time between dying and being 
buried is a tiansitory state between life and death. 

Pi, Ibolya (5) “His eyes were shut." 

“Why?” 

“because he couldn’t open them. Because he Is in tlie coffin. Then, when 
he wakes up, then they take him out of the coffin They put somebody 
else in." 

“When they take him out of the coffin what happens to him^” 

"If I die my heart doesn’t beat” 

In death tlie action of the heart stops On the othei hand, she states too 
that death is sleep But not eternal sleep, because the dead person awakens. 

Gr Pilyu (6) "He stietchcd out his aims and lay down You couldn’t 
push down his arms He can’t speak He can’t move Can’t see Can't open 
Ins eyes. He lies for four days " 

"Why for four days?" 

“Because the angels don’t know 5 fet where he is The angels dig him out, 
take him with them They give him wings and fly away" 

"What stays in the cemetery?’* 

“Only tlie coffin stays down thcie. Then people go there and dig it up. 
They take out the coffin foi it to be there if somebody dies If they couldn’t 
make one quickly it would be there They clean it up, good and blight ’’ 

“What happens to him m Heaven?" 

“If It’s a woman, she does the cleaning. If it’s a man, then he’ll be an 
angel. He brings the Xmas trees. Who doesn't, bakes cakes m the sky, and 
brings toys It’s bad to go to Heaven, because you have to fly. It's a good 



MARIA NAGY 


15 


thing to be in Hefiveii You can’t get wet, don’t get soaked if it rams. It 
only rams on the earth " 

"Well, what are you going to do if you cvei get there i* 

“I'm going to bake cakes, the whole year Each angel has got his own 
stove” 

“Won’t there be an awful lot of cakes, if you bake the whole yeai lound 
"Lots of houses Lots of children If the cakes aic done we can play 
hide-and-scck Tlicn the children hide in the clouds. You can hide very 
well up there. One flies up, the othei flics down” 

He describes death realistically The activities of life are missing He 
says that one lemains only foui days in the tomb, then goes to heaven 
Thus death lasts four days He imagines heavenly life in a quite childish 
way They play and eat cakes. The question of ram came up because there 
was a gicat rainfall at the time of the questioning, he got wet and went 
home from the kindeigaitcn 

Siwimaty As wc see, the children of the second group alieady accept 
death to a certain extent The distinction between life and death is, how- 
ever, not complete. If they think of death as gradual, life and death arc in 
simultaneous relation, if it is tempoiary, life and death cm change with 
one another repeatedly 

These conceptions arc of a liighei order than that which entirely denies 
death Here, namely, the distinction between the two processes has already 
begun. Fuithermore, beside then desires ihc feeling for reality also plays a 
role Thus occurs the compionusc solution, that while death exists it is 
not dehnitivc 

Rivers tells of similar experiences in the Solomon Islands. There is a 
^vord— the "mate”— which they tianslate as death, though it cannot be used 
as the coiitiary of "toa,” which is the expression foi life. "Mate'' is not 
only the dead pcison but the dying, even the old and the sick, those who, 
m the opinion of the natives, should alieady have died. '‘Mate”-ncss is a 
state which can last foi years It is not the penod before death, because 
for them there is no death but a transition between the two modes of exist- 
ence The person designated as in a state of "mate” is accorded funeial 
rites. Thus with them the burial is not the burial of the dead body but a 
festive transposition from the "toa” state into the "mate” state It is a great 
turning point in life, one of several, such as for instance pubescence, the 

®This IS not belief in a life in the world beyond, but simply living on, because 
while the former know about the bodjr's dissolution, the latter fantasy does not 
know It 
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founding of a family. As we see, in this conception life and death aie con- 
fused just as in the children’s ideas 

2. Second Stage Death=a Man 

In the second stage the child personifies death. This conception is to be 
found in the whole of childhood, but seems characteristic between the ages 
of five and nine. The personification of death takes place in two ways. 
Death is imagined as a separate person, or else death is identified with the 
dead. When death is imagined as a separate peiMDn wc again find two 
conceptions. Either “the reaper” idea is accepted, or a quite individual 
picture IS formed of the death-mao. The ways of personifying death are 
shown, in respect to their frequency, m Tabic 4. 


TABLE 4 

Personiucation of Death 




Discussion 

Composition 

Distinct person 

the reaper 
original 



The dead 



WHBM 

Total 


08 

a 


Br Marta (6, 7) ; “Carnes off bad children. Catches them and takes them 
away.” 

“What is he like?” 

“Wliite as snow Death is white everywhere It's wicked. It doesn't like 
children.” 

"Why?” 

‘because it’s bad-hearted Death even takes away men and women too.” 

"Why?” 

"Because it doesn't like to see them ” 

"What is white about it?” 

“The skeleton. The bonc-skclclon ” 

“But in reality is it like that, oi do they only say so?” 

"It really is, too. Once 1 talked about it and at night the real death came. 
It has a key to everywhere, so jt can open the doors. It came m, messed 
about everywhere. It came over to the bed and began to pull away the 
covers. I covered myself up well It couldn’t take them off. Afterwards 
It went away.” 

“You only pretend it was there It wasn't really there.” 

"I was ill then. I didn't go to the kindergarten. A little girl always 
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came up I always quarreled with her. One night it came I always took 
raisins, tlinugh it was forbidden.*’ 

“Did you tell your mothei^” 

“I didn’t dare to tell my mother, because she is anyhow afraid of every- 
thing.” 

"And your father?” , 

"Papa said it was a tale from the benzine tank I told him it wasn t 

any faiiy-talc ” 

In the description of the skeleton-man his coloi is impoitant. He cairies 
people off because he is bad-hcaitcd. So dying is consideied a bad thing 
Death was seen in feverish dreams Since then she is convinced that it 
exists Talk of death causes its magical advent Death came too because 
she had done wrong. So thcic is a relationship between sin and death. 

K. Karoly (7, 8) "Death is a living being and takes people’s souls away. 
Gives them over to God. Death is the king of the dead Death lives m the 
ccmcteiy and can be seen only when he canics of? some persons soul. 
There is a soul in death.” 

"How do you mean that^” 

"He can go where he likes” 

"What 18 death hke^" 

"White. Made of a skeleton. It’s covered with a white sheet.” 

"How do you know it’s like that?” 

"Because once I saw a play and I saw it there ” 

"And m icality death is like that^” 

"Ahve he couldn’t be drawn, because thcie isn’t any such man who is 
made only of a skeleton Who wants to can't see him and who doesn’t 
want to secs him ” 

"How do you know it’s like that^” 

“It has alieady been experienced.” 

“People didn’t just make it up^ It’s tiuly so’” 

“It’s really like that.” 

Death is king and m the service nf God Only the dying can see him 
The ability to move about derives fiom the soul He considers death im- 
possible to draw. 

P Geza (8, 6) • "Death comes when somebody dies, and comes with a 
scythe, cuts him down and takes him away When death goes away it leaves 
footprints behind When the footprints disappeared it came back and cut 
down more people. And then they wanted to catch it, and it disappeared. 

Death is so much a person that it even leaves footprints Like a child, 
it teases people He wants to exterminate death. 
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B. Tiboi (9, 11) "Dcatli is a skeleton. It is so strong it could overturn 
a ship Death can’t be seen. Death is in a hidden place It hides in an 
island " 

He thinks of death in fairy-tale style It hides on an island Its strength 
IS tiemendoiis. Death is invisible. He doesn’t say whether it is invisible of 
Itself or whether it is only that people don’t sec it 

V Peter (9, II) "Death is very dangerous You never know what 
ininiitc he is going to carry you off with him Death is invisible, something 
nobody has ever seen in all the world But at night he comes to everybody 
and carries them off with him. Death is like a skeleton. All the parts aie 
made of bone. But then when it begins to be light, when it’s morning, 
there’s not a trace of Iiim. It’s th.it dangerous, death” 

"Why docs it go about at night 

"Because tlicn nobody is up and it can come undisturbed ” 

"Is It afraid of people^” 

"No It doesn’t want people to sec it ” 

■‘Why?’’ 

"Because tliey would be frightened of it ” 

Deatli IS invisible because it goes about at night Others imagine death 
as ill-intentioned; this child supposes it to have good intentions It goes 
about secretly because it docs not want to frighten people. 

V. Imie (7, 7)’ "What is deaths A ghost Invisibility Ugly. Full of 
skeletons ” 

"Is the skeleton invisible?” 

"The skeleton doesn’t show because it is invisible too When one draws 
the skeleton then it can be seen ” 

Death IS a person Why the skeleton is invisible and how the invisibility 
can be drawn, he doesn’t say. 

J] Gyusziko (4, 9). "Death docs wrong” 

"How (Iocs it do wrong?” 

"Stabs vou to death with a knife ” 

"Wliat IS death?” 

"A man.” 

"What sort of a man?” 

"Death-man ” 

"How do you know?” 

"I saw him.” 

"Wlicrc?” 

In the grass. I was gatheiing flowers" 
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“How did you recognize him?” 

“I knew liim ” 

“But how?" 

“I was afraid of him.” 

“What did your mother say^” 

" 'Let us go away from here Death is here * ” 

He imagines death as a man whom he saw when gathering flowers He 
could be recognized by his feaifiilness Afterwards he says he would like 
to know death’s address, he would go and shoot him Kill the death-man, 
that we should not die is the childicn’s reiterated desne 
K. (6, 1) . "Puts on a white coat, and a death-face." 

“Who^” 

“Death Fiightcns the childicn” 

“Has he fiightencd you already^” 

“I’m not afraid. I know it’s just a man who has put on a death-face He 
was in the ciicus once ” 

“Now don’t tell me about that man, but about real death What is death, 
really?” 

“Real death? I don’t know It has Ing eyes and white clothes It has 
long legs, long aims." 

“But that’s not really death That is an 'uncle’ dressed up like death ” 
“No. I went to church I saw the real death He went towards the 
Nepliget (a p.irk) " 

“You are mistaken That was a man dressed up like death ” 

“But death has eyes as big as the squaics on this tabic. Death is also 
only A man, only it has bigger eyes." 

Death is the same as an actual, cKisting pcison He can be recognized by 
his big eyes " At one time he cun distinguish death from that which he 
sketches, at othci times he cannot The arcus plays a large role in the 
formation of ideas of death of children in the suburbs 
Sz Daisy (8, 3). “It’s like a man" 

"How?" 

“Well, when its time comes it dies Then it comes down from PIcaven 
and takes him away ” 

"Who?" 

“Death?’’ 

“It's like a man ?” 


"Tins child also has remarkably large eyes Many of them drew the death-person 
as themselves 
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“Sort oi like a man. Lives up m Heaven.” 

“Is death good?" 

“I think It's bad, because it stops people from living” 

“In what IS \t like a man?” 

“It’s like a man m its body In its way of thinking it’s diffeient People 
think that death is bad. Then death thinks now it is going to do good if 
jt fakes people up to Heaven ” 

"Then docs it think too that it is doing good when it takes people to Hell?" 

"No. People are afraid of death, but death isn’t afraid of itself. It 
certainly takes tlicm up in some kind of carnage It surely takes a lot of 
people at a time. So it couldn’t take them otheiwise than in a carriage.” 

Death is a man, living in Heaven In body he resembles mankind, m 
thought he is diftcicnt 

B. Ildiko (7, 11) t "Death can’t be seen, like the angels can’t be seen, 
because they arc spirits. I imagine death is a bad man's skeleton brought 
to life." 

"How do you mean?” 

"A spirit like that. If you catch him it’s like air ” 

"Is it different somehow from our souls?” 

"Once death died And then it was a bad man’s soul. It kills people 
once they arc very old ” 

"Only old people^” 

"If they arc ill, Death gives illness, and bacilli, too.” 

"Why did that man become death^” 

"Because he was a specially, terribly bad man He did eveiy sort of 
wickedness He stole, and everything, all his life. God wanted that he 
should be death ” 

“Why is death a spirit?” 

“Death has to liave a soul too, so he can move, because if people hadn’t 
souls they couldn’t move.” 

“How is it different from oui souls'^” 

“I don't know. Somehow I can’t express it. Death is a skeleton and a 
soul A person is skeleton, soul and skin. Theie’s flesh on him ” 

Death is temporary, otliciwisc a dead pcison could not be brought to life. 
Death became death as a punishment The death-man spieads illness The 
soul is the principle of motion Quite an individual idea A tendency to 
fabuhzing is apparent, but belief in the pcisonal nature of death is a serious 
conviction. 

H Gabriella (7, 9) : "Whoever dies the death angels carry away The 
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death angels arc great enemies of people Death is the king of tlie angels. 
Death commands the angels The angels work for death 
Death is the angels’ king 

T Stefi (7, 6) . “What is death> A ghost. You can’t see him, he just 
comes, like that. Like something that flies in the air.” 

‘What IS a ghost?" 

“Somebody invisible An invisible man In the form of a ghost. Comes 
in the air ’’ 

Death is an invisible man, that is, a ghost 

Szm Gyiila (8, 3) • “Death is not a living person, it takes away the souls 
of the dead It keeps watch over the dead Death is like a spirit Death 
doesn’t go about by day, but by night’’ 

“What is that, a spirit?" 

"An invisible person.” 

‘Why invisible^" 

"Because he isn’t dressed and doesn't go among people ’’ 

‘Wliy does he go about only at night?” 

"Because by day lie can’t go among people " 

‘Wliy?” 

"Because they would be frightened of him ” 

"Aren’t they frightened of him at mght?" 

"They aren’t afiaid of him at night because at night people sleep Death 
isn't a living person " 

“What is It then?’’ 

"Death is alive, too." 

Death being a pcison not living means that it is invisible, as it goes 
about at night 

M. lime (9, 9) . “They always draw death with a skeleton and a black 
cloak. In leality you can’t sec him. In leality he’s only a sort of spirit 
Comes and takes people away, he doesn’t caie whether it’s a bcggai oi a 
king. If lie wants to, he makes them die ” 

“What IS that, a soit of spirit?" 

"You can’t see him." 

He makes a distinction between drawing and the reality, but still pei- 
sonifies death. Death is a spirit In this he understands the same as the 
others in spirit, or ghost, that is, invisible 

Sz. Manamie (9, 7) “He takes people’s lives.” 

“How?” 

“Not the way they always draw it. He comes there.” 
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"What IS death’” ^ 

"It is a spiiit that doesn’t exist It isn’t on earth either, It’s in the sky 
People don’t see it It is an invisible spirit.” 

"Spirit?” 

"You can't see it It’s air.” 

She docs not accept the usual drawings of death Death is a spirit and 
invisible. In the sky. She says it is non-existing, because it lias no body 
H. Gaspai (8, 5) “I don’t think it’s the same as in the pictuic The 
reality is diftcrent from the picture Only people die, there isn’t any death 
itself I don’t know if it is alive, if it is a person. If it is a man it is like 
the woodcutter It has a white cloak on, a sc 3 'tlie m its hand, as one imagines 
It in a pictuie. It’s not something vou can see.” 

“In reality what is it like?” 

"I think it IS only a picture But perhaps in reality too it is a sort of 
invisible person I’m not sure if there is really any such thing ” 

"If there \s, where is it?” 

"Spirit forms haven’t any country ” 

"Haven’t angels citUci?" 

"Yes, but they arc good spirits I only mean the bad ones Had men haven’t 
any home They come and go, wander about, loiter around, doing damage ” 
"Is death a bad spirit?” 

"Yes ” 

“Why?” 

"Because somehow it’s told. I imagine it would be terrible if you saw it 
You would kneel down, Implore it, pray to it, and still death would make 
you die. I've often imagined I ran away from death" 

"How, ran away’" 

In my loom, by myself, I imagine it. I don’t dare to go out I shut 
the door after myself, so he can’t catch me It's as if he were there I play 
like that, often.” 

"Is it a game?” 

"I don't know I often pretend about him ” 

"Arc you afraid, when you are alone?" 

“No, I just pretend to myself ” 

“The whole thing isn’t true?” 

"No ” 

"Why arc you afraid, if it isn’t true?” 

Somehow I’m afraid Death is the most powerful lord m the world, 
except the good God. Death is a companion of the devil. Death is like a 
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ghost If death has servants then the ghosts arc its seivaiits. If death dances, 
then a lot of ghosts come in white cloaks and dance the ghost-dance. It 
could he so beautiful ” 

“What would be beautiful about it^” 

“I don’t know, but there’s something so beautiful about it Something so 
suitable. Death and ghosts go together, like fairies and angels. Spirits and 
the devil go together with death But the most terrible of all is death” 

“Do you often think of death?” 

“I often do But such things as when I fight witli death and hit him on 
the head, and death doesn’t die. Death hasn’t got wings” 

"Why?” 

"I imagine somehow that he hasn’t The angels have, and the fairies m 
the stories, but dcatli hasn’t But he can flv, for all that He can fly without 
wings, too Deatli has got some kind of invisible wings In reality tJiey 
can’t be seen ” 

In tlic beginning he denies that death is a personal reality, then after all 
imagines it These .ire charactei istic day-fantasics He runs away from 
death, hits it on tlic head, but it doesn’t die 

Sz Jozsef (9, 10) Already accepts death quite lenlislically He tells how 
at home he always plays ghosts with the smaller children He shakes the 
bushes and says that death is going about there On that the small children 
run away, while he gathers up then toys and the whole playgiound is his 
?Ie stretches cords so the little ones cannot come back. Aftei all, what 
happened to him once? 

“I staved there, lying on the ground, I fell into the cord myself I 
stayed for a quarter of an houi lying on tlie ground Only later I dared to 
get up I was afraid that death was really there and perhaps 1 would 
die too ” 

He doesn’t believe in the death-man, and yet he began to be afiaid of 
him in an evening’s play Fifteen pci cent of the children questioned stated 
that they were accustomed to think about death at evening They supposed, 
therefore, a relationship between death and daikness. This connects with 
the examples already mentioned, where the children often imagine that it is 
“usual” to die at night The deathman also principally goes about at niglit 

The third form of personification of death is when death is identified 
with the dead. This group consequently uses the woid for death in place 
of the word foi the dead person This is the more extraoidinaiy, as in 
Plungarian the two woids are essentially different and even in sound could 
never be confounded as in other languages (Dei Tot — tot, la moit — inort, 
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dead). The word for dead person instead of the word for death 
occuis in every discusibion, every writing, 

W. Laszlo (6, 8) . “It is a superstition about death, because it doesn’t go 
about at night, anyvvheie. It’s in its coffin. Death isn’t true It isn’t true 
that It goes about on earth and cuts people down.” 

"Then where is it^” 

"It's in the coffin, always. Death lies in the coffin.” 

He doesn’t believe m death as a distinct personality He identifies death 
and dead people 

A. Catla (7, 11) “Death can’t speak, nor move I was often at the 
cemetery. It’s very sad.” 

"What IS sad^” 

"When I see a grave there’s a death in it. That’s sad ” 

"Is death m the grave, oi a dead person?” 

"A dead person . . I never saw death, only heads and bones ” 

"What is death?" 

"A dead person, who hasn’t any flesh any more, only bones.” 

According to her twin biothcr, Bela: "Death is a skeleton” 

"Is it real, or is it only that one makes an image like that of it?” 

"It exists, too. If a person dies, that will be death.” 

Death as identified with the dead exists for both twins. 

B. Mtklos (8, 2), "Death can't talk. Death can’t talk, because it isn’t 
alive Death lias no mind. Death can’t think because there isn’t any mind 
in him. Death can't write because three isn't any sou) in him Death can’t 
read because there is no living soul m him.” 

"What IS the difference between death and the dead?” 

No answer. 

"What are tlic dead ?” 

“The person who dies,” 

"Wliat IS death 
No reply. 

In a childish way lie describes in detail all the things the dead cannot do. 
His ideas of life and soul are confused. He cannot cxpiess the difference 
between death and the dead, nor define death 

E Laci (8, 8) : What 15 death? A being, dead of old age or illness " 
Complete identification. 

iV/. M&i\a (9, 6) . "What is death? Soul. I, if I die too, I am a soul 
not a body.” ’ 

Death is again identified with the dead person. Diverging from the 
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usual, slie considers characteristic not the destruction of tJic body but the 
endurance of the soul. 

SuTi)ni(ny. In the second stage of development, in general between five 
and nine, the children peisonify death in some form. Two-thirds of the 
children belonging to this gioup imj^ine death as a distinct personality. 
Either they believe in the leiility of the skeleton-inan, oi individually create 
quite their own idea of the death-man. They say the death-man is invisible. 
This means two things Either it is invisible in itself, as it is a being with- 
out a body, or it is only that we do not sec him because he goes about in 
secret, mostly at night They also state that death can be seen foi a moment 
before, by tlie person he carries off. 

Compared with the first stage, whcic death is denied, here we find an 
increase in the sense of reality as contiary to then desires. The child already 
accepts the existence of death, that is, its dcfiiiitivcncss. On the other hand, 
he has such an aversion to the thought of death that he casts it away. From 
a process which takes place iii us death grows to a reality outside us. It 
exists but is remote from us As it is remote our death is not inevitable. 
Only those die whom the death-man catches and canies oft. Whoever can 
get away does not die. 

Of the children m the second stage of development again one-thud thought 
of deatli as a person and identified it with the dead. These children use 
the word death foi the dead. In this conception, too, is evident a desire 
to keep death at a distance Death is still outside us and is also not general. 

It is surprising how little the literature on this subject deals with the 
personification of death, though the tendency to personify is in general well 
known at certain stages of a child’s development. Only E. Stern mentions 
It concerning lO-year-olds but does not sec its universal significance nor 
deal with its motives. 

3 Thud SiagSj Death the Cessation of Corporal Activities 

In general it is only after the age of nine that the child reaches the point 
of recognizing that in death is the cessation of corporal life, When he 
reaches the point where death is a process operating within us he recognizes 
Its universal nature. 

F, Esziet (10): ‘‘It means the passing of the body. Death is a great 
squaring of accounts m our lives. It is a thing from which our bodies cannot 
be resurrected It is like the withering of flowcis.” 

Death is the destruction of the body. She mixes the natural explanation 
with the moral, also considers death a reckoning 



26 


JOURNAL OR GENETIC PSYCHOLOGY 


Cs Gyula (9, 4) "Death is the teimination of life. Death is destiny. 
Then we finish our eaithly life Death is the end of life on earth ” 

He expresses its legulanty by the word destiny 

F Gahoi (9, 11) “A skull portrays death If somebody dies they bury 
him and he crumbles to dust in the earth The bones crumble later, and 
so tlic skeleton remains altogether, the way it was That is why death is 
portrayed by a skeleton. Death is something that no one can escape The body 
dies, the soul lives on ” 

He knows that the portiayal of death is not death itself Indeed, he 
also explains why the skeleton became the symbol of death Death is universal. 

Sz. Tamh (9, 4) "What is death ^ Well, I think it is a part of a per- 
son's life Like school Life has many parts Only one part of it is earthly 
As in school we go on to a different class To die means to begin a new 
life. Everyone has to die once, but the soul lives on” 

It is comprehensible, he secs eternal mystery beyond the pJivsical changes. 

C Summary 

I investigated how cluldren from 3 to 10 think of death. I employed 
written compositions, drawing, and discussion alike in collecting the data, 
and 484 protocols from 378 children wcic at my disposition. In the piesent 
study the material has not been fully worked up; I only desired to answer 
the question of what death is to the child, wh.it theories he constructs ns 
to the nature of death. 1 found three stages of development Tlie first is 
characteristic of childicn between three and five They deny death as a 
rcgulai and final process Death is a departure, a further existence in changed 
circumstances. There are ideas too that death is temporary. Indeed dis- 
tinction IS made of degrees of death. 

The child knows itself as a living being. In his cgocentiic way he imagines 
the outside world after his own fashion, so in the outside woild he also 
imagines everything, lifeless things and dead people alike, as living. Living 
anti lifeless arc not yet distinguished He extends this animism to death too 

In the second stage, in general between the ages of five and nine, death 
is personified, considered a person Death exists but the children still try 
to keep it distant from themselves Only those die whom the deatli-man 
carries off. Death is an eventuality There also occui fantasies, though less 
frequently, where death and the dead aic consideicd the same In these 
cases they consistently employ the word death for tile dead Here death is 
still outside us and not universal. The egocentric, otherwise called anthropo- 
centric, view, therefore, plays a role not only in the birth of animism, but 
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in the forniAtion of {iitificialism too Every event and change in the world 
deiives from man. If in gcncial death exists, it is a person, the (Jc,ith-man, 
who "docs” It We get no answer, naiuially, as to wliy, if death is bad 
for people, he docs it 

Finally, m the thud stage, m general, around nine years, it is iccogmzed 
that death is a piocess which takes place, m us, the perceptible lesult of 
which is the dissolution of bodily life Hy then they know that death is 
inevitable At this age not only the conception as to death is realistic, 
but also their gcncial view of the world Negatively this means that animistic 
and artifici.'ilistic tendencies arc not chaiactcristic and egocentrism is also 
much less 

As we see, the thcoiv the child makes of death faithfully leflects at each 
stage a general picture ot its world T^o conceal death from the child is not 
possible aiyl ib also not peimissihlc. Natunil behaviour in the child’s sur- 
roundings can greatly dimmish the shock of its acquaintance witli death. 

Depaittnent of Psychology 
Fazmdiiy Unweisiiy 
Budapest, Hungary 
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INDIVIDUAL LEARNING AND “RACIAL EXPERIENCE” IN 
THE RAT, WITH SPECIAL REFERENCE TO 
VOCALIZAl'ION^ 

SfAooi 0 / Pdiicaitint. Hatvaid UmverJity 

O H. MowriiR, Florence Palmer, and Marjorie U Sanger 
A Background and Purpose 

This paper is the outgro-wth of a paiadox which was suggested by earlier 
laboratoiy work and which has led to new exper.mentation and to speou- 
lafons concernmg the eme.genee and biological meamng oi human anguage. 

It IS offered as background material for the fnrthor development and analysis 
of language theory, particularly as it relates to the principles of learning 
III 1932 Warnei (29) reported an incidental observation of conditioned 
vocalization in laboiacory rats, and two yeais latei. Schlosberg (24), using 
a different experiment pioccdmc, obscivcd the same phenomenon, bubse- 
quently the senior author attempted to obtain such conditioning but was 
unable to do so. In 1943 Cowles and Pennington (4) reported results 
which indicated that vocal conditioning in rats is not only easy to obtain 
but that It IS also peculiarly resistant to extinction Returning to this 
problem, the first of the picscnt writers again obtained negative results, 
identical with the original ones. Tlicn, in 1946, appealed Herberts paper 
(8) confiiming, m general terms, the findings of Sclilosberg and those of 
Cowles and Pennington. 

The purpose of the present paper is threefold (/r) to present systematic 
data showing the virtual impossibility of conditioning the vocal response m 
rats, under conditions which lead to excellent conditioning of other lesponses; 
(i) to analyze the reasons why out conditioning procedure gives negative 
results while that of the authors cited gives pusitive results, and (c) to 
sketch certain broadei implications which are suggested by these superficially 
contradictory findings. 

B, Apparatus and Subjects 

The apparatus used m this study has been fully described elsewhere (17). 
In essence, it consists of an elongated box, the Internal dimensions of which 

•Received in the Editorial Office on July 22, 1947 ^ ^ ^ ^ . , 

^Dr Nicholas E, Collias, Dr Fiank A Beach, and Dr John P Scott have read 
this paper iii pichminary draft and made many valuable suggestions which have 
been incorporated in the present version The authors gratefully acknowledge this 
assistance and generous interest 
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are 36" (length) by 6" (width) by 18" (height). The floor consists of a 
metal grill which can be electrically energized The front of the apparatus 
IS made of glass, thus permitting convenient obseivation of the subject 

In the present study the unconditioned stimulus consisted of an electric 
.shock: produced by 120 votb of alternating cuircnt (60 cyJe), with a limiting 
resistance of 200,000 ohms The ordci of presentation and duration of this 
stimulus will be described later 

The conditioned stimulus was piodiiccd In the following manner. Two 
15-watt electric lamps, located near the top of the real inside wall of the 
apparatus, supplied normal illumination between trials Directly beneath the 
floor-grill, about equally distant from the two ends, was a third lamp of 
similar wattage By a single switching airangement, the overhead lamps 
could be turned off and the single lamp beneath the grill turned on, and 
vice veisa. The conditioned stmnilus consisted of such an alternation m the 
source and pattern of illumination, at the rate of font “cycles” per second 
The conditioned stimulus, or signal, consisted, in short, of a relatively slow 
flickering, or “warbling,” of the illumination within the apparatus. The 
rate of the flicker was controlled by a constant-speed motor, and there were 
no audvtorv cues accompanying cither the onset or termination of the flicker. 

The subjects were 16 Lashley-stram black rats, between 100 and 130 
days of age They were all females. 

C. Procedure and Results 

The same general conditioning procedure was used with all animals in 
this study, but for half of the animals the to-be-conditioncd response was 
a run to the opposite end of the apparatus and for the other half it was 
any vocalization, such as a whine, squeak, or “chirp." 

Each animal was allowed one minute of habituation when fiist placed in 
the apparatus, at the end of which time the conditioned stimulus (flickei) 
was applied If, within five seconds, the animal did not make the designated 
response, i.e., vocalization in the one case, running in the other, the electric 
shock was applied and left on (together with the signal) until the response 
did occur Signal and shock were then turned off simultaneously. If, on 
the other hand, the desired response occurred within the first five seconds 
after the signal was applied, the signal was immediately terminated and the 
shock omitted. Trials came at regular, minute intervals There were 10 
trials per day, and the training was continued for 10 days 

Figure 1 shows the very dramatic difference m the ease with which the 
running response and vocalization can be conditioned, under the particular 
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circumstances licie clcscitbcd "I'he ammals for which running was the correct 
lespoiise had learned, by the lOth day, to make this response on nearly 
90 per cent of the trials to signal alone, thereby avoiding the shock By 
contrast, the animals for which the coiiect response was vocalization never 
reached an incidence of conditioning greatci than about 6 pci cent ^ 

It IS evident from Figure I that in the case of the running and the voaih- 
zalion we are dealing with two responses which are in some wav basically 
diftcient. In the hope of elucidating the natuie of this difference, we have 
analyzed oui data in such a way as to bung out the tnal-and-crror learning 
that occurred in response to the unconditioned stimulus ‘When the signal 
and shock wcic initially presented, oui animals "didn’t know what to do” 
As a consequence of response varration (“landom bchavioi”), half our ani- 

='Oii the assumption that our failure to obtain vocal conditioning might he due 
to an insufficient intensity of the unconditioned stimulus, half of the animiih 
in each of the two groups were subjected to five days of continued training, beyond 
the original iO, with an increased intensity of shock (150 volts, same limiting 
resistance) The results, however, were not significantly different from those ob- 
tained with the original shock intensity 
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mals found that running to the opposite end of the apparatus would termi- 
nate the signal and shock; the othei half found that vocalization would 
achieve this effect. Presumably, therefore, the first learning that occurred 
in both groups was on a tnal-and-crror basis and might be expected to 
manifest itself as a reduction in the time required to make the correct re- 
sponse to the signal-shock combination* We have accordingly computed, for 
each of the 10 days of experimentation, the average time elapsing between 
the onset of the CS and the occuircnce of the appropriate response (either 
as a CR or as an VuCR) for both groups. 

These data are presented graphically m Figure 2. Here is a striking 



Curves shoving tlie learning by laboratory rats of two responses, vocalization and 
a simple running reaction The curve with open circles indicates that, on the 
average, the vocalization occurred throughout the experiment only after the onset 
of the UmCiS (which was presented five seconds after the onset of the CS), and 
that there was very little improvement in the promptness with which this response 
could be elicited by the VnCS, i e., little trial-and-crror learning The curve with 
solid circles indicates that, on ihe average, the running response, though slow to 
occur to the UnCS In the beginning, occuired to that stimulus with increasing 
promptness as the training progressed and, subsequently, occurred ns n conditioned 
response, le, to the C7^ alone 


“In the light of considerations advanced elsewhere (19. 20), this statement should 
be elaborated, While the subject, on the basis of trial-.ind-ei ror, or problem- 
solving, Is Earning (well or poorly) to make the correct bebaviotal response to 
tlie shock, the subject is presumably also learning, on the basis of conditioning, to 
make the emotional response of feat to the stimulus which immediately precedes 
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difference is at once evident- ^yhcrcas the latency for the running lesponse 
quickly drops and crosses over the 5-second line (thus indicating, on the 
average, a transition from response to signal and shock combined to response 
to signal alone, le. conditioning), the average latency of the vocalization 
drops very little from its initial latency and never crosses the 5-second line 
These results have a clear implicatioir they suggest that m the c^se ot 
running we are dealing with a response which can be readily modihed 
through both tnal-and-error learning and conditioning, whereas in the case 
of vocalization, wc have a response which is less modifiable, and far more 
“reflexive ’’ This interpretation is supported by a number of considerations. 

It will be noted, first of all, that the average latency for vocalization on 
the first day was lower than that for the running response, thus suggesting 
an initial prepotency for vocalization.* On the first day, vocalization occurred, 
on the average, 138" after the onset of the shock (i.e, 6 38 
onset of the C5), and by the 3rd day this latency had dropped to 0 61 , 
near which value it icmaincd for the duration of the experiment Although 
this figure is still considerably above genuine reflex renction-timc, its con- 
sistency shows that wc arc hcic dealing with a highly stable icsponse. 

Tliat vocalization can, however, be somewhat modified by expeiiencc is 
indicated, not only by the reduction m average latency between the 1st 
and 3rd days, but also by the fact that on the Ut trial on the 1st day, the 
aveiage latency of this response was 4.60", on the 2nd trial, 2 00 , and 
on the 3id trial, 0 87". We thus see that at the very beginning there was 
some trial-and-crror leanimE with respect to vocalization The pioblem is 
to discovei why tilts lesponse so stubbornly tesisted coiidiltonius 

D. Discussion 

With conditioning of the vocal icsponsc of the rat so conspicuously suc- 
cessful in the Cowles and Pcnnmgton experiment and so conspicuously 
unsuccessful in our own, it seems probable that the difference in results was 
due to some one or moie significant differences iir the conditions of the two 
experiments What may these have been? 


and accompanies the shock It is presumably this deiiycd drive which then serves 
to motivate the skeletal icsponse of niimiDg oi vocalizing -wlien tlie CS is alone 
presented Cf footnote 8 , . , . / 

Tart of this discrepancy was undoubtedly due to the fact that in the case ot 
vocalization, the response was lecordcd as occurring at the moment of its onset, 
whereas lunning was recorded .is occuiring, not at the moment the animal started 
to lun, but when it crossed the mid-lmc separating the two ends of the appaiatus 
It should be added that all timing in this experiment was done by means of a 
stop-watch operated by the experimenter 
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Iti comparing the two expennnents, one is immediately struck by two 
differences (a) m the Cowlcs-Pennington experiment the rats were immo- 
bilized in a kind of sling, whereas in oui own expenment they were com- 
pletely free, withui the confines of the cage-Iike apparatus, and (b) in the 
Cowles-Pennington experiment the danger signal and shock were mvaiiably 
paired ("classical” conditioning), whereas in our experiment the CS and 
the UmCS were paired only if the GR failed to occur ("instrumental’' 
conditioning) ® Both of these differences seem to have much the same impli- 
cation: in the Cowles-Pennmgton experiment, the subjects were caught, 
trapped, helpless, unable to "get away”; whereas in our experiment, they 
were, by contrast, relatively free and "on their own ” They were not con- 
fined to any one area of the expeiimeiital apparatus; by making the appro- 
priate response they could always escape from the electiic shock, and by 
making the appropriate response to the danger signal alone, tliey could even 
avoid the shock altogether. In the Cowlcs-Pcnnington experiment, on the 
other hand, the subjects wcic "doomed,” with all effort at either escape or 
avoidance to no avail ’ 

Previous work (16, 20) has suggested that, m general, the more nearly 
free an nnimal is in an experimental situation, the better the conditioning, 
"natural" situations result in fewer artifacts and better learning than do 
"unnatural" situations, such as those involving physical rcstiaint or a classical 
conditioning procedure. Why, then, should this general tendency be reversed 
111 the case of vocal conditioning^ The solution to this paradox seems to 
demand that we leave the realm of individual learning and turn to what 
may be broadly termed "racial experience." 

There is a common folk belief to the effect that if one catches a rat m 
a steel trap and leaves the rat where its squealing can be heard by other 
rats, they will leave the vicinity, and incidental observations of laboratory 
rats seem to confirm this belief. Here one is apparently dealing with 
jnstvnUve reaction tendencies which go back, obviously, much further than 
do man-made traps. The jaws of an enemy form a kind of trap with which 


same was true of the Schlosberg and Herbert experiments 
'‘In the Schlosberg experiment, a classical conditioning procedure was used with 
half the subjects, an instrumental procedure with the other half See footnote 7 for 
n description of Herbert's procedure 

Ttom ihe standpoint of methodology, Herbert’s experiment (8) falls somewhere 
between that of Cowles and Pennington and our own in that Herbert, like Cowles 
and Pennington, immobvlbed bis animals (in a metai cylinder), but. like the present 
authors, he used an instniinental conditioning procedure rather than the classical one 
Appropriately enough, Ins results fall about midway between those of Cowles and 
Penninglon and our own. 
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rats h>we had encountcis for liundieds of thousands of years; and the 
piinciple of natural selection cleaily intimates why those strains of rats 
■which tended both to squeal -when in the claws oi fangs of a predator and 
to flee at the sound of such squealing on the part of other rats survived 
better than did those rats with no such tendencies 

But what of rats which tended to squeal, not only when actually caught, 
hut also when vi dangei of being caught, le, when afraid^ Would not 
such behavioi be a ceitani invitation to disaster^ The rat which merely 
sees, heais, or smells an enemy will do well, no matter how terrified, to 
remain silent, either as it crouches in hiding oi slinks away to safety. Here 
wc seem, finally, to have a due to the diftcicnce in t)ie cxpciiinental results 
obtained by the authois cited and by the present writers If an animal is 
"caught,” It does not much matter if it squeals both to actual pain (shock) 
and to the meie thieit of pain (the danger signal), but if an animal is 
"flee,” It makes a gieat deal of diftcicncc whether it squeals to the mere 
prospect of paui (thus calling, “Here 1 am,” to the hungry puisuer), or 
squeals only in icsponsc to pain itself (thus urging otlier members of its 
species to bolt from a possibly similar fate) 

If It seems that this mteipretation of the difference in cxpci inicntal results 
obtained by Cowles and Pennington and by the present writer is rather 
finely spun, othci examples of equally wondciful adaptive behavior are easily 
cited (See also the following section ) 

If, after weaning, a lat is put into an individual cage, it can be counted 
on, if not distuibed, to live the rest ot its life, and to die, without a single 
vocalization It may develop tumors, have presumably painful diseases, be 
severely deprived of food and watci, and experience other forms of more 
or less intense uilenial discomfort, and yet never uttei a sound. The bio- 
logical utility of such silence in a state of natuie is, of course, apparent 
.1 sick or suftcung animal docs well not to advertise its disadvantaged 
condition! 

Newly born rats vocalize icadily in lesponse to almost any discomfort 
hunger, cold, pain, etc. But at this stage they arc m a protected environment 
(the nest) and are in a relationship with the mother which means that 
cries of discomfort are likely to bring relief, not destiuction But as this 
special social situation ends and the young rats venture beyond the safety of 
the nest, the situation changes radically So important is this change that 
survival of the species seems to demand that a corresponding behavioral 
change (inhibition of vocalization) be promptly insured by instinctive 
processes rather than by peihaps fatally tardy Individual learning 
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At the adult level the one situation other than externally imposed pam 
which can be counted on to elicit vocalization is a particularly interesting one 
We repeatedly noted that after oui animals had undergone a daily training 
session, they would almost invaiiably squeak when wc picked them up in 
orclei to take them out of the apparatus We discoveied, in fact, that they 
would squeak almost equally icadily if wc mcicly touched them, and some 
of our animals would even squeak quite loudly at the mere sight of the 
evpcrimcnter’s approaching hand This latter observation was particularly 
aircstmg in view of the vutual impossibility of eliciting an anticipatoiy, oi 
conditioned, squeal ni the experimental piocedure pioper. 

The only way we see of accounting for this paradox is to assume that 
in n situation in whicli a lat may attack, he may squeal as a wanting, but 
in .1 situation in which his only disposition is to flee, vocalization is almost 
completely suppressed, 1 c., the rat vocalizes readily to anger but not to fear 
Tlic plausibility of this hypothesis is increased by the fact that the rat is 
normally not much atraid of t!\e cxpciimentcr’s hand and may actually attack 
and bite U if the experimenter is hasty or unskillful in his approach to the 
animal, Similar warnings may also be observed m a group of rats living 
in A common cage. 

Thus far we have assumed that the rather beautifully adaptive control 
of vocalization in tlie rat is determined by instinctive mechanisms, it may be, 
of course, that social experience, le, individual learning, is also significant 
in this connection. We have not as yet systematically checked on this possi- 
bility, but our casual observations, imperfectly controlled as they are, suggest 
that instinctive factors play the dominant role.® 


*Tliat vocnlization in the rat is mediated more by instinctive mechanisms than 
by learned connections is further indicated by the fact, reported by Cowles and 
Pennington, thnc, under the experimcnlal conditions used by them, the vocal lesponse 
to n danger signal is peculiarly resisuint to extinction Although it is known that 
even reflexes can be depressed by repeated clicitatioa under suitable conditions, one 
does not expect reflexive or instinctual responses to be subject to extinction iii the same 
degree as individunily acquired reaUioiss Or perhaps another way (suggested lo the 
authors by Mr H, W, Coppock) of putting the same thing would be to s<iy that 
in the rat vocalization is largely “involuntary” and under the control of the auto- 
nomic nervous system A number of writers (14, 27) have noted the connection 
between the “cries” of animals and emotional reactions. In fact, de Laguna (7) 
lias suggested that one of the most important distinctions between animnla and human 
beings 18 that only in the latter does vocalization become dissocuted from emotion 
and capable of being used for purposes of “analysis" (cf also Kellogg and Kellogg, 
13). One IS also reminded in this conncctioa of the distinction Skinner ( 26 ) has 
made between responses which arc opetanis and those which arc tespondauts. In 
many animals, including the rat, vocalization tvould appear to be largely in the 
nature of a respondant, whereas in man and certain othci mammals and birds, it is 
clearly an operant ’ 
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It would be inteiesting to sec if the instinctive factors which we are here 
assuming can be altered by selective bleeding If, for example, we were to 
take the rats which gave the most conditioned vocal icsponses m oui experi- 
ment and selectively bred their offspring for a few generations on the same 
basis, miglit we not eventually develop a strain of rats which would display 
conditioning of this kind fairly readily^ Laboiatoiy rats have been selectively 
bred fiom wild stock for docility, intelligence, and other traits (28) It 
should be equally possible to breed them for the capacity to vocalize in 
response to fear instead of leinaming so giimly silent'^ 

E. Collateral Evidence 

That conditioned lesponsea which would tend to have mal-adaptivc con- 
sequences in a state of nature may be instinctively inhibited is a hypothesis 
for which thcic is support not only fiom the field of vocalization but from 
at least one otiici souicc James (10) reports that the leg-flexion response 
in tile opossum cannot be elicited by a danger signal, picsumably because 
an opossum which — as a tice-dwcller — flexed its legs to feai would be 
lilcely to lose Us hold and fall at precisely those times when it could least 
afiord such a mishap By the same logic il might be piedicted that the sloth, 
when presented with a CS which was premonitory of shock on the foot, 
would tend to grip with the foot rather than to lift u 

Suppoit for the thesis that animals do well in a state of nature to "suffer 
m silence" and not to cry out when frightened, except when “caught,” is 
indicated by Darwin (5) u\ the following passage- 

Wc have ^ecii . . titat when the sensorium is stiongly excited, ihe 
muscles of the body nic gcneially (blown into violent nctioni und as 
a consequence, loud sounds aic uttered, however silent the animal may 
generally be, and although the sounds mny he of no use. Hares and 
rabbits for instnuce, never, I believe, use tlieir vocal organs except in 
the Extiemity of suffering, ns, when a wounded hare Is killed by the 
sportsman, or when a young rabbit is caught by a stoat Cattle and 
horses suffer great pain in silence, but when this is excessive, and 
especially when associated with terror, they utter fearful sounds I 
have often lecognl/ed, from a distance on the Pampas, the agonized 


“Since the above was written, a young male lat has been accidentally discoveicd 
in oiir colony which vocalizes lelatively freely to a conditioned stimulus of the 
kind used in the present study By selectne inbreeding of this male and his female 
offspring It should be possible to develop a strain of rats in which vocalization m 
response to fear occurs quite readily 'Ilie lesearchcs of Keeler (11) and Keeler 
and King (12) review what is known of the genetics of voice quality in rats, but 
so fat as the present writers aie aware, no genetic study has yet been made of 
the factor of vocal inhibition in this species 
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deatli-bellow of the cattle, when caught by the lasso and hamstrung 
It IS sajd that hoiscs, when attacked by wolves, utter loud and peculiar 
screams of distress (pp. 83-84) 

But perhaps the most dramatic support for the thesis that vocalization, 
particularly at times of danger, tends to be inhibited m a state of natuie 
comes from Leopold (15) In an attempt to increase the supply of game 
turkeys in North Carolina, a large number of domestic tiiikey hens weie 
released in the woods. These mated with wild toms, and hundreds of "half- 
breed” young turkeys were hatched But few of these survived they did 
not have the instinctive intelligence to keep from vocalizing, and weie easy 
marks for foves, wolves, owls, havvks, and otliei predators. Since nearly 
all the young hybiids wcic lost and since many of the wild toms had mated 
witli the domestic hens lather than with wild hens, the net result of this 
enterprise was a lowering rather than an increment in the wild turkey 
population 

Why turkeys, chickens, guineas, and other domestic fowl have lost tlicir 
natural caution with respect to vocalization is an interesting problem for 
speculation One possibility i$ that wild fowl have certain habits (or "cul- 
ture'*) which are transmitted from parent to offspiing by appiopiiate 
training. Another possibility is that at an early stage the first domesticated 
fowl of all species were selectively bred, consciously or unconsciously, foi 
vocalization — so tliat tlieir nests could be located and the fowl themselves 
moie readily found when they had strayed or were attacked by natural 
enemies Thus, under domestication free vocalization may have become a 
condition of survival and perpetuation, whereas in a state of nature it seems 
to have the reverse consequences 

F. Broaobr Implications 

The writers were led into the present investigation in part by the results 
of a study pievioiisly icported by Mowrer and Vick (18) In the latter 
study tile authors taught rats to leap into the air as a means of indicating 
that tliey wanted food, by a technique which is comparable to the method 
whereby human beings teach their young to indicate their wants vocally 
This procedure, it is thought, plays an important role in laying the basic 
habits involved in adult human language. 

In the study cited, J'lowrci and Viek considered the possibility of tiying 
to use the same technique as a means of teaching rats to "speak" (squeak), 
rather than to leap into the aii, as a means of indicating their wish for 
food ; but this technique requires that the response m question be first con- 
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ditionecl to a neiitial, or "intermediate,” stimulus, and since it was known 
tliat the vocal lesponse of the rat would not readily condition under the 
given experimental circumstances, another response was used instead How- 
evei, the present wiilers weie struck by the implication which the apparent 
impossibility of conditioning the vocal response of the lat in a fiee situation 
has tor the oiigin and development of human speech, ccnsidcrccl pliylo- 
gencLically. Since lats and men presumably have the same common piimordial 
ancestors (the "primitive m.imiTi<il”), the (luestion arises as to why the 
natui.ll conditions which depicss vocalization in the face of danger did not 
operate equally in the case of lats and of man. Or, said differently, what 
V'crc the ciicumstaiices which freed early man, or pioto-inan, sufRcicntly 
from the penis of vocalizing to allow him to develop the great vocal facility 
and flexibility which he now has and has long haeP^® 

TIic ciiciimstanccs undci which terrestruil mammals vocalize can be 
quickly enumeiated As adults, animals which aie preyed upon arc likely 
to be silent save (n) when, as wc have seen, they .iie caught, {b) when a 
motliei IS scpai.ited from hei young, (c) when seeking x mate, and occa- 
sionally (</) when figlitmg“ Predatory animals seem to have slightly greater 
vocal fieedom in that they may vocalize, not only undei the four circum- 
stances ju5t mentioned, but also (e) when attacking an intended victim. 

Tims, aa>t D.nrwin (5) Rage leads to the violent exertion of all the 
muscles, including those of the voice, and some animah, when enrnged, 
endeavour to strilce teiroi into their cnemicx by its power and haisltness, 
as the (ion does by roaring, and the dog by growling I infer that their 
object IS to strike terror, because the lion at the same time erects the 
hair of its mane, and the dog the hair along its back, and thus they 
make themselves appeal as Inigc and teinblc as possible Rival males 
try to excel and challenge e.icli other by their voices, and this loads to 
deadly contests (p 85) 

Elsewhere (6) Darwin continues* Although the sounds emitted by ani- 
mals of all kinds serve many purposes, a strong case can be made out, 
that the vocal organs were pninaiily used and perfected in rcinlion to 
the propagation of the species The cluef and, in some cases, ex- 

clusive purpose appears tu be either to call or charm tlie opposite 
sex (p 290) 

In support of this latter aiguinent Darwin (6) points out that "the sounds 


'°It IS conservatively estimated that human beings have been using speech foi at 
least 80,000 to 100,000 years (2, 27), le, during and since the Stone Age Writing, 
in comparison, is a relatively modem invention 
^‘Howard’s (9) liighly original study of the use of song by birds to establish 
‘territoriality” warrants perhaps another category 
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pioduccd by fislies aie said in some cases to be made only by the males during 
the breeding-season" (p. 291) and that “the voice of the common rook is 
known to alter during the breeding-season" (p. 196) Beach (1) reports 
that tlK alligator “bieeds during the eaily summer, and it is at this, time 
that roaring is most frequently heard" (p 481) Others have remarked on 
this correlation in othei species, but refcience is seldom made to the fact 
that even in human beings there is no “change of voice” in the male until 
the advent of puberty Presumably it is only at this time that vocal differen- 
tiation of the sexes becomes functional 
Whatever its other social utilities, vocalization seems to have evolved 
prnnardy as a means of msunug piocicattou; and piesumably any lesser 
necessity would not have been able to oftset the hazards to an organism in 
thus advertising its presence and position, not only to potential mates, but 
also to enemies Even the predator cannot afford to vocalize idly, foi such 
activity would serve to keep possible food at a safe distance. Only under 
domestication, witli a relatively adequate supply of food insured without 
hunting, are dogs, foi example, able to indulge m the luxury of indis- 
criminate social barking 

Darivlo (5) lays We know that some animals, oitur being doinestt* 
cated, have actiuirtd the liabit of uttering sounds which were not natural 
to (hem. Thus domesticated dogs, and even tamed jacknls, have learnt 
to bark, which is n noise not proper to any species of the genus, with 
the exception of the Catnj laham of North America, which is said to 
back. Some breeds, also, of the domestic pigeon have learnt to coo in 
a new and quite peculiar manner (pp 85*86)’’ 

“I'hc dilemma involved in vocalizing m a state of nature is well illustrated by 
a recent New Yorker caitoon, in which two bull moose are shown listening to moose- 
calls in the distance In the legend below, one moose says to the other, "Hunteis 
or no liunters, I’m going to answer that one ” 

“One of the writers (OHM) has recently visited Hamilton Station of the Jackson 
Memorial Laboratory at Bar Harbor, Maine, where a pair of African dogs, known 
as Baaenjis, were observed llicse dogs were “barkless," as is the Eskimo dog 
and “a dog which Cohunbus discovered,*' if popular accounts can be relied upon 
More recently. Time Magazine (March 17, 19+7) caicied a story on the Basenji in 
which Danvin’s comments are borne out. "Barking, like kissing and sending Christ- 
mas cards, is a social habit fostered— for better or worse— by civilization Wild 
dogs never bark, and among primitive peoples even house pets and hunting dogs 
seldom speak above a dignified growl Africa's undershing, ca]e-aiiAail Basenjia 
° are no exception, for generations they have tracked game for chiefs 

m the Belgian Congo, emitting only an occasional soft ‘gioo,' plaintively yodcling 
during the mating season, but never barking" (p 28) This point of view, however, 
IS brought into question by Murie’s recent observations on that most ‘'primitive’’ of 
dogs, the ^volf (2L), In his monograph, Tht ff'olvei of Mount McKinley, he le- 
marks- Down river I heard a wolf howl, and a little inter from the slope where 
1 was screened by willows I saw a black wolf running A half mile away it stopped 
to bark so I was sure the pups were near me. Lntci anothei black adult joined 
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The problem, then, is this. What are the special circumstances that allowed 
man, as ‘'the first domestic animal,” to develop the phenomenal degree of 
vocal freedom which is prerequisite for human speech? In human beings 
voice IS under exquisite voluntaiy control. How, we mav aslc, did proto-man 
ever secure the safety from predators needed to allow this function to pass 
liom instinctive contiol ovci into the realm of responses which are con- 
trolled by individual learning? 

Without proposing in any sense to exhaust the possible answers to this 
question, we wish to suggest one Imc of thought and briefly indicate some 
of the relevant evidence We know that biids and arboreal primates arc the 
most vocal of living cieaturcs Only birds and monkeys are said to “chatter.” 
What do they have in common^ In the one case by flight and in the other 
case by specialized climbing skills, they have both escaped the dangers that 
beset terrestiial mammals** They alone seem to have attained enough 
security so that it docs not raattci if they aie “noisy,” and only with such 
security docs it seem possible for the enormous expciimentation to occin 
which must have been the piccursor of articulate speech.**^ 

the first one Both baikcd, somedmes a scries of barks, terminating in a long howl" 
(p 20) Numerous othci references arc made by Murie to the "bnrking” of wolves 
so the language used in the quotation can haidly be an inadvertence Incidentally, 
the point of the stoiy in Time Mafiattne was that one of the Basenjis enteied In n 
recent London dog show had disgraced both its exhibitor and itself by barking. 
"Club Secretary Norman Cutler read the verdict ‘There is only one thing to do,' 
he said ‘CUanza must nevet be allovred to breed*” This is an interesting reversal 
of the general trend, noted in the text above, for domesticated animals to suivive 
better under domestication because of their vocalization. 

'^Certain insects and amphibia (notably frogs and tends) have also achieved 
considerable vocal freedom by other means, amphibia by leaping from land into 
water or from water onto land when attacked by non-amphibions enemies, insects by 
remaining well hidden or neai holes into which they can quickly retreat, by flight, etc 
Beacli (1), for example, reports ‘'Soaring occuis most frequently when the alligator 
IS swimming or fioniing in the water Occasionally an animal may roar when it 
la half in the water and half on the bank; but McIUienny states that this call is 
nevei given when tlic leptile’s body is entirely on land" (pp 482-483) However, 
these phyla arc severely handicapped in vanous othei ways, and it is no accident 
that they have not given use to speaking species It !«> instinctive to note also that 
of the common rodents (rabbits, hares, moles, shrews, rats, mice, etc ), tree-dwelling 
sqimrels aie easily the most vocal The bat, or flying rodent, is also highly vocal, 
albeit at supersonic frequencies One variety of marmot, the ‘ wlustlei," utters a 
loud alarm and then retreats into impicgnable rocks And othei rodents seem most 
likely to vocalize when near n retieat. Tlius, Seton says that the chipmunk is likely 
to make "a trilled whistle of several dilfcient notes diat it utters when alaimed 
This usually accompanies (he final lush it makes into a place of safety ” 
(25, p. 347) 

“The amazing vocal versatility of the mocking bird, the pairot, and certain 
species of raven bespeaks the specially favored circumstances whicli birds have 
enjoyed in this connection, but the fact that theii foie limbs became specialized as 
wings rathei than as hands seems to have pieventcd them from developing true 
speech (cf Paget, 23) 



42 


JOURNAL or GENETIC PSYCHOLOGY 


By this route we are led to the conclusion that man, as a speaking terres- 
trial mammal, could have evolved as such only as a result of having spent 
a protracted period of time "m the tiees.”^® Whether we wish to call the 
first creatuic with articulate speech "man” is perhaps a debatable question, 
but there appear to be good grounds foi suspecting that man, or his immedi- 
ate ancestor, was already "talking,” or at least capable of it, when he 
descended from the trees and became an earth-dweller Man seems to have 
survived on the ground by virtue of peculiar vocal, intellectual, and manipu- 
lative skills which developed in connection with aboreal life and which made 
possible the development of a considerable degree of social integration and 
perhaps an impressive "culture” befoie he could hazaid existence on the 
ground Some anthropologists believe that human culture, m the complexity 
which we find in even the most primitive contemporary peoples, could never 
have developed in a tice-dwclling species, but this is not to say that man may 
not have had an excellent start as a talking and culture-bearing oiganism 
before becoming able to exploit the advantages, as well as cope with the 
disadvantages, of a terrestrial habitat. 

These, of course, are highly speculative thoughts, but thoughts to which 
our initial laboratory observations seem not unreasonably to lead us. 
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POSTURAL AND PLACEMENT ORIENTATIONS IN WRITING 
AND 13LOCK BEHAVIOR DEVELOPMENTAL TRENDS 
FROM INFANCY TO AGE TEN+ 

Chine of Child Development, Yale University 


Louise Bates Ames 


A Introduction 

An eailicr study of drawing behavioi (2) has shown that in the responsive 
drawing of simple fnuns such as vertical and hoiizontal strokes, circle, cioss, 
square, tiiangle, etc., marked developmental changes appeal in the direction, 
order, and orientation of the lines diawn, as the child drawing them matures. 
The changes which were obseivcd suggested that concomitant growtli changes 
in the iicuro-motoi system, rather than specific Icaining, determined certain 
postuial and plnccraciit oncntations 

The present investigation mquiies whether or not similai patterned changes 
can be observed in wilting and in block building 

B. ClNBMANALYSlS OF WRITING BeHAVIOR 

Detailed analysis of the child’s wilting behavior was earned out by means 
of cinema The clnld’s behavioi was photographed diiiing the developmental 
examination (1) as he sat bcfoic a test table with pencil and a sheet of 
papei, size 8^x11 inches' At the earliest ages his spontaneous scribbling 
was obseived At latei ages he was asked, as became appropriate to his 
abilities, to "make something,” “draw,” "write,” or “write your name ” 

Behavior at successive age levels was observed in relation to (a) place- 
ment on paper of writing and {b) location and activity of passive hand 

The following tabiilai summaiy (Tabic 1) presents the findings, which arc 
also partly illustiatcd m Figures 1 and 2. 

It appears that, in this gioup of cases, the preferred place of writing tends 
to move (once it has become localized) from the lower right hand cornci 
of the paper, up to the center of the paper, up to the top ceiitci, and finally 
to the top left 

■"Accepted foi publication !>y Arnold Gesell of the Editorial Boaid, and received 
in the Editorial Ofhcc on August 2, 1947 

’No of cases' 18 months = 10, 2 years = 8; 2J^ years =5,3 years = 12, 
+ years = 11,5 years = 40 , 6 years ^ 6 ; 7 years =7,8 years = 21 , 9 years = 
1+; 10 ycais = 45 
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tabu; 1 

Writiwc Activity and PiAcr of Wumwo, Hampbdnfss, amo Activitv or Passive Uand 


Age 


Behavior 


.16 >weiks 

40 loceki 

44 viceki 

45 v.erks 

52 weeks 

56 wcehs 

66 iveeki* 
18 months 


For rhe most part picks up crayon immediately ia dominant hand. 
Considerable trans/ei and letiansfer. Some banging on paper or on 
table May lift crayon to mouth bilateialiy PasMVC hnml is held ready 
for transfer of crayon from dominant hand 

If grasps crayon only, there w considerable transfci and ictiansfci 
and llicii some banging of ernyon on poper, which may result in mail- 
ings More apt to take ciayon in one liaud and paper in the othn 
and may combine them giossly 

Belinvioi more unilateral Mostly takes ciayon in one hand and taps 
or drags it on paper, sometimes lesulting In markings Less grasp of 
paper, P.assive hnnd remains at one side or is held leady foi tiansfci 
Grasps crayon with dominont hand and rathei immediately combines 
with paper, tapping oi stroking crayon on paper May transfer and 
retransfer, maiking with ciayon in eitlici hand While holds crayon 
III one hnnd may try to pick up papci with ficc hand 
Bangs in n stneento fashion or scribbles on paper with crayon May 
transfer and biuig emyon to paper m otliei hand, though usually in 
a manner different from that used by dominant hand Nuii-doiiiinaiit 
hand may remain passive beside the trunk, may be held rcfidy for active 
Iratiafcr or may grasp papei and try to turn it over Mails me still 
prcdomuiantly of a staccato character produced by the tapping or 
banging motion of hand and aim 

A change occwis here Ahhough behavioi is very complex and varied, 
there appears to be less grasp of the papci and mom unllatcrnlity of 
response, the passive hand remaining quite passive However chilli may 
still trnnsfei crayon from one hand to the othci, combining it with 
papei with either hand Markings aic beginning to be more linear and 
leas staccato As the Mtuatlon progtesses, linear mailing may give way 
somewhat to staccato banging Only two children grasp pnpci slightly 
with left hnad as they hold crayon in light 

Delinvioi merely becomes moie unilateral, linear marking with crayon 
in dominnne hand Child may handle papei bnelly, trying to tuin it 
over, with non-dominant hand 

I'lie child sits cicct and does not lean forward Movements are not 
coordinated into a smooth pattern, but in genet al he scribbles with his 
crayon in his light band neat the cenlei of the papei, large circulai 
scribbles, placing Ins left hand at the left side of the papei near the 
bottom 


2 yean Most children sit creu Picks up Ciayon in right hand, then starts 

wilting al bottom nght, left hand going to bottom left of paper May 
pick up the crayon in one hand and immediately transfer it to the other 
Rather alow movements and may fumble around a little 
yenij I'hc majority sit eiect Both hands come up One ^usually the dominant 
one) picks up the crayon, the other comes over at once and trnjisfcis 
crayon, adjusts crayon, or lunis over paper Then the passive hand 
goes to lower left as vintes at leviei sight of papei. 

3 yean Behavior is not clearcut or aimilai f,oin child to cliild, In general, 

both hands lend to come np The tight takes the pencil as left is 
pieced at bottom left of paper, forearm somewhat nt nght angles to 
edge of paper Then leans forward over left forearm without any 
imjus^incnt of paper and witles at bollam light oi neat centci of papei 


»ee level, the position of the passive hand is very 
vanalj c Ihere is no prcyaiiing form or pnttein to its behnvior In this it resembles 
the actual markings winch op to this point occur all over the papei, more or less 
fit random over its entire surface i* ‘ > 
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'FABLE 1 {coutiMued} 

Age Behavior 

4 yean In mnny, both hands come up at once (In none does passive hand 

remain at the side ) May grasp pencil in right hand as left goes to 
loft center or hottom center and then writes at center or top center 
Oi may grasp pencil in right hand and ihen left hand to left ccntei 
or bottom leit, and then •utnles at ceutet ot top centu Left hand may 
come ovei and adjust paper ot left may move from centci to top left 
Considcrnbte fumbling and adjusting, not a smooth established movement 
The majoaty have hand and wiist only on table Some Hill have foie- 
aim on table, usually perpendicular to table edge but also at an angle 
About half lean foiivard, ovei faiennn oi wrist The others sit erect, 
shouldeis usually even, or the left may be lowei A few sit obluiiiely 
at table, or lean so far forward that face is dos\n on papci, 

5 yea/s The majority sit straight, left shoiildei a little low, head foiward 

Right side may thrust forwaid as icaches foi pencil Left foicarin 
comes up onto the table top though child docs not lean foiward lie 
picks up penal In light hand, then left hand up to top left, forearm 
on table, jii't as he staits sv/(fi//y at cciitei , ot top Lciitei of t^w papa 
Many first adjust the pencil with the left hand, also left hand mav 
change from its oiiginal placcmeat to another position Paper is sti night, 
no shift of papei, foicarm at light angles to papei edge In a fuw, 
head 18 bent so far foiward that face is nearly on paper 

6 yfan The majoiily sit fairly straight though some loan far forward Hands 

come up almost simultaneously, and passive hand may adjust pencil. 
This pattern however is dehiiitcly dropping out os shown by the fact 
lli<it some children inhibit the movement after stnrting it Starts to 
•wnlp at lop ccnlfi as pasiivc liand is placed usually at oi just below ^op 
left of papci 

7 yeais Child sits straight, but then leans forwaid to the left as writes Right 

hand comes up and grasps the pencil, then left comes up and is put 
down left center side of papei oi below, and in this same movement 
child shifts paper toward top left Then leaning toward left, he vitites 
at top left with right hand 

8 ye/iit The majority sit ijuitc straight and do not lean far foiward Right 

hand comes up and grasps (he pencil Left lianci comes up sc that 
hngeis or fingeis and wrist are placed on the pnpei at the bottom 
left, without shifting the paper Then child starts to wiitc, most fie- 
qiienlh at iippet left of paper, but usually without leaning forward, 

9 yi.ajs The whole movement is usually smooth at this ngc The majority lift 

right hand a litlle in advance of left, pick up pencil la right, hung 
left up to lower left of paper without shifting paper and then lean 
foisvaid over left wiist and at Hppff lift of papei 

Another common procedure is to pick up pencil in right linnd, lean 
slightly foiward and to left, and to 'wnte m uppci left cm net with 
light 'hand, left down at side 

10 yeais The majority sit stiaight at the table, leaning slightly left and some- 

what forwaid They bring both hands up at about the same time, 
right lending slightly, lift penal, lean forwaid, and place left hniid at 
bottom lf>ft of paper, shifting paper, then at almost the same time stait 
'wiil\iig at uppei left, leaning over left forearm 

Mary others pick up pencil, place left hand somewhere at left side of 
paper with no shift, and start wiUiaff at uppei left, leaning over left 
forearm Or, lean slightly forward, pick up pencil, and start auntiag 
at nppn left, left arm down at side A very small minority pick up 
pencil in right hand, shift papei svitli heel of light hand, then start 
Writing 
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FIGURE 2 

Age Trends in Posniow of Passive Hand, and Peace d^ Writino 

There IS co/5S)derable vanance from clnld to chiJd as to the postuie and 
activity of the passive (non-writing) Iiand, depending somewhat on the 
degiee of dominance In the preferred hand. During the first year no typical 
pattern of activity in the passive hand appears. By 18 months, the majority 
of the cases bring the passive h.ind to the bottom of the paper, though many 
keep the pa^sIve arm down at one side. 

From two years on, definite age trends become evident as indicated by 
the accompanying graph and pictures (Figures 1 and 2). From two to three 
ycflis, the passive (oidinariJy the left) hand remains at the bottom left of 
the paper. At four yean> it moves to center left. At five and six years it 
gravitates to the top left, and thcieafter moves downward along the left 
side By eight years the passive hand is usually at bottom left of the paper 
and thereafter it may move down oft the table surface and may remain at 
the child’s side. 

The activity of the passive hand also changes characteristically with age. 
During the first year there is no consistent pattern, but there is a tendency 
for the passive hand to grasp the paper. At years the passive hand may 
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turn the paper ovei or may grasp the pencil At five yeais, the passive hand 
adjusts the pencil. From seven years on, it is more likely to adjust the paper 

C, ClNEMANALYSIS OF POSTURAL ADJUSTMENT AND ORIENTATION OF 

Product, in Building with Blocks 

Cinema records of the block building behavior of tins same group of 
children were also analyzed. These subjects were photographed during the 
developmental examination as they sat before a test table on which the 
examiner placed a vaiying number of onc-mch cubes The child’s spontaneous 
building bchavioi was noted, and then he was given the standard examination 
instructions (1) to induce budding of a towei, waU, bridge and “gate.” 

The following tabulai summary (Table 2) indicates, for successive age 
levels, tlic child’s oiientation to the table top, he., whethci he sits squaiely 
facing the table or sits obliquely to it. It also indicates whcthci tlic cube 
stiucturc IS built paiallcl with the tabic edge nearest the cliild, oi at an 
angle (i.c , obliquely) to this edge of the table. In this summary, the seveial 
cube situations aic arranged m order of mcicasing difficulty 

It appears from this analysis that, at each age level, the more difficult 
block structures (tliose just coming within the child’s capacity) tend to be 
built obliquely to the tabic edge and to one side of the sagittal plane That 
IS, difficult cube structures aic built to the child's light or left lather than 
diiectly in front of him, and the building does not paiallel the table edge. 
Likewise, when building difficult structures, the child tends to sit obliquely. 
Simpler and easier stiuctuies at eacli age aic usually built symmetrically 
centered, with the child silting relatively eiect, and squaiely confronting 
his task 

As to the child’s posture, it is noted that not only his orientation to the 
table but also the plane of bending vanes with age At four years the child 
sits obliquely with one side thiust forward, shoulders even. At five years 
he sits straight, but shoulders arc uneven Later, his whole body leans 
forwaid over the tabic top 


D Summary 

The writing and block building behavior exhibited by 179 cases during 
the devclopmenrnl examination situation was studied by means of cincinanaly- 
S 1 S for the age range from 36 weeks to 10 years Clearly observable behavior 
trends were identified and are presented in tabular and pictorial form. 

As the child wiites, botli the prefericd place of writing and the position 
o( the passive or noii-wnting hand appear to change, from age to age, m a 
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TABLE 2 

Posture of Chud and Angie or Buiiding^ ih Block Buildino Situations 
IS months 

Child sics sCi night and builds quite well centered Mostly veij rni- 

lateral 
Z yeais 

Tonie/— Majority sit obliquely though may sit straight. Builds centered Very 
uniintci ai. 

Posttiie anti handedness vary (icmcndously Likely to fall, and very 
vanablo 

huAge — Bilateral efforts, not successful or clcarcut 
iy 2 ycM r 

Towel — Majoiity sit obliquely Build centered and bilateral 

/Prt// — Sits obliquely and builds oblti/uely to the left Uses one hand or both 

liiidfff'— Fails, sittrng stiai^U Builds obliquely oi stiaiglit, cenieied or to left. 

i yeais 

Towei-^Sita obliquely Builds center oi left, mostly unilateral 

lyall'— Sits obliquely Builds centeied, straiglit or oblique Builds bjlntcrally, 

Bridge— Mostly sits straight Builds obliquely and to left, bilateral. 

Gate — Sits straight or oblique Builds obliquely to left Mostly unilatcrnL 
Tieiid at 3 yeais — The more difficult the situation the more likely the child is 
to build obliquely. Thus the gate occasions the most ettrcmcly oblique building, 
Place of biiildiiiq shifts during the examination Only one of 12 children builds 
always in the same place, left obli<|Uc, for all the different cube situations, Most 
make at least two shifts of place Postuial orientation varies from indlvicliinl 
to individual. 

4 years 

Tower — Sits straight, builds bilateially, center front (Situation is sec up with 
the startci cube at centci front) 

Bi u/iie— Most sit straight. About half build obliquely, half sUniqhl Those who 
build stiaight, center ihctr building, others bniid it to one side Behavior quite 
biiatcral 

Grt/r— Most sit straight, though many obliquely Builds obhquely to the, left, 
mostly bilateral 

'Sits obliquely and builds obliquely to the left 
Tioid at 4 yrais—Tfie iitoie dtSicull the stluaitou the mote likely the chid is to 
sit obliquely and to hithl obliquely and off centei. Thus more sit obliquely and 
build obliquely for the gate than foi (he bridge, aad the largest percentage of 
all sit and build obliquely for the <itcps 

In the indiYidun! cases, building (ends to start out with tiie simpler scniauics 
built stiaight and ccnteicd, and goes on to oblique building at one side with 
the more difficiilt structures As to postuie, the child chnrnctcusticnlly sita 
obliquely, with one side thrust forward, and shoulders about even 


chaiactenstic manner, consistent fioni child to child. As the child builds 
with blocks, difficult structures (those just coirung withm the child’s 
capacity) tend to be built obliquely to the table edge and to one side of the 
child’s body iVIoic familiai stiuctiircs are built symmetrically centered 
Likewise when budding difficult stiucturcs the cluld vs more likely to sit 
obliquely than when budding easy and familial structiues. 

Postural sets, determined not only by the massive skeletal musclcn but by 
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the 12 directive ociilo-motor muscles, tend to vary with the maturity of the 
action system Developmental factors accordingly exert a visible influence 
on directionality, angle of building, place of writing, and body oiientation, 
Tlie dominance of the eyes, the shifting dominance of flexors and extensors 
In static and active body postures, the waxing and waning of functional 
syinmctries and asymmetries— all inflect the preferences which prevail among 
a multitude of possible choices in such behaviors as writing and block building, 
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THE RELATION BETWEEN NEONATE CRYING AND 
LENGTH OF LABORS 

Depailinetit af Psychology, San Diego State College 


Harry Ruja 


An inteiestmg variant on psychoanalytic theory is Otto Rank’s conception 
of birth trauma (9). Analytic experience impelled him, he tells us, to 
believe that his patients were using “the analytic healing pioccss in older 
to repeat the trauma of birth and thus paitially to abreact it’’ (9, p. 11) 

In two ways is biitli a trauma for Rank it is a loss of paradise- — "the 
pleasurable primal state is interrupted thiough the act of birth" (9, p 187) , 
and a subjection to pain and distress, the accompaniments of delivery and 
independent life 

In the face of adverse comincnt fioin The Master (6, pp. 123ft), Rank’s 
interpretations have been largely neglected Recently, however, N Fodor 
(5) has revived and extended the essentials of Rank’s theory, and since no 
experimental refutation of birth trauma has been reported, it is still pre- 
sumably a live option. 

Freud’s objection to the theory was that it bad received no empirical 
justification, a significant comment in view of the type of criticism to which 
Freud's own theories were subjected (8). "It seems an advantage of the 
Rankian aetiology,” Freud granted, "that it postulates a factor capable of 
being checked empirically, but as long as such a check li.is nevci actually 
been undertaken, it is impossible to estimate its real value" (6, pp 125-126). 

An easy and duect empirical test would be to examine a sample of persons 
who had been delivered by Caesarian surgeiy, to dcteiminc whether they 
evidenced any distinctive tendency toward or freedom from neurotic symp- 
toms. Fries has indeed published the remaik that "it is a well known fact 
that Caesarian babies are quietest" (7, p 227), but the lemaik is made so 
casually, no specific citing of substantiating data being made, that one must 
entertain a doubt about it. 

A repoit of C. A Aldrich’s obseivations on the crying of newborn infants 
(1, 2, 3, 4) suggested to the present writer a simple method whereby the 
trauma theory might be put to a test If the infant’s cry is a sign of distiess 
— or perhaps even an expression of resentment against being usheicd fiom 
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the warm, iliythmic, fluid prenatal environment where he was free from 
responsibility, into the cold, static, noisy turmoil of the human milieu, where 
he must take up the burden of self-maintenance— then should not there be 
some corieJation between the amount of crying infants engage in and the 
seventy of the experience thiough which they have just passed? 

Ficud’s own remarks mcoiporated this clue to experimentation — a clue 
wliicli was ignoied "No trustworthy investigation," he obseivcd, "has ever 
been carried out to deteimmc whether difficult and protracted birth is 
correlated in indisputable fashion with the development of neurosis — ^indeed, 
whcthci children whose birth has been of this charactei manifest even the 
nervousness of earliest infancy for a longer peiiod or more intensely than 
others" (6, p 125) 

Aldrich obseived a tremendous variation in the amount of crying various 
infants do, both in the hospital shoitly after biith and at home At the 
Jiospital, tlic quietest baby cried one-fifth as much as the noisiest (2, p. 90) 
At liome, one baby had an avciage of II 1 crjnng episodes per day, and three 
averaged less than one episode per day (3, p. 431). A laigc pcicentnge of 
tlic Giving seemed not to have any easily ascertainable cause At the hospital 
35 per cent of the crying was from "unknown causes” (2, p 93), while at 
home, "unknown reasons" provoked crvmg m a frequency next to that of 
hunger (3, p 430) This fact of individual variation in a relatively homo- 
geneous environment suggests that possibly the “unknown causes” might be 
analyzable into constitutional factors or seventy of birth experience. 

The Present Experiment 

The subjects were 66 infants in the nursery of the St Francis Hospital, 
Lynwood, California. Twenty-five of the infants were observed for six hoius, 
the rcmaindci for tliiec, by 38 students of my advanced psychology class at 
Compton College, Compton, Californui, during the months of April and 
May, 1947. No more than three infants at a time were observed by one 
observer. Observation horns were 8 30 A.M. to 12 M and 12 M to 
3,30 PM,, with approximately one-half hour off while the infants were 
taken to their mothers foi feeding at 10 and at 2 The observers lecorded 
the amount of tunc iii seconds spent in crying by each infant. 

From the hospital records, data were obtained regarding the length of 
the interval between the mother's admission to the hospital and the birth 
of the baby Although this interval is not, of course, identical with labor 
tunc, it IS undoubtedly closely related to it, and— most impoitant undei 
the circumstances— It was easily obtainable with a mimmuin of interference 
with hospital routines and no disturbance of patients 
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The age of the infants ranged from one to eight days, mean 3.3 days 
Laboi time m the hospital ranged fiom 31 mins to 1382 mins,, mean 198 
mins 

Rpsults 

The mean amount of ciying was 8 75 per cent and the range from 0 to 
31 55 pci cent, coiiesponding thus fairly closely to Aldiicli’s lesults of a 
mean of 117 mins per d,ay (2+ houis) and a range of 386-936 mins for 
an 8-d.iy period (2, p 96) 

Calculated by the Pearson pioduct-inoment method, the coefficient of 
corielation between laboi time and percentage of crying was 0 17, PE, == 
.08. This coefficient gives a piediction value of less than 2 per cent better 
than chance 

Discussion and Summary 

In seeking to apply an expciimcntal test to Rank's hypothesis that neurosis 
results fiom biith trauma, tlie amount of crying of 66 newborn infants was 
correlated with length of labor time m the hospital of then mothers No 
significant coirelation was discovered Either a lefincmcnt of the experi- 
mental pioccduie is necessary bcfoic such a correlation can become apparent, 
or the theory needs to be modified oi rejected. 
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INDIVIDUAL DIFFERENCES OF BEHAVIOR IN EARLY 
INFANCY, AND AN OBJECTIVE METHOD FOR 
RECORDING THEM 1. APPROACH AND 
THE METHOD OF RECORDING" 

DePaitiiiciil of Psychology, Univetsiiy of Matuheslei, Eiiglatiii 


Michael Balint 


A The Psycho-Analytic Approach 

Psychology and biology are unanimous that “the child is father of the 
man" To psychology this means that the behavior, chaiacter, personality 
of the adult all have their ongms in childhood 

In spite of the great piactical importance of this for education, psycholo- 
gists were not particularly Interested in the child or in the processes that 
make a man of him until the discoveries of Freud nnd, somewhat later, of 
the behavioHSts, fundamentally changed the situation Both the psycho- 
analytic and the behavioristic thinking arc essentially geiietical, a mental 
phenomenon is explained by tracing it back to a past phenomenon and by 
showing how the original has been changed into the present one hy external 
and internal influences This process of tiacing back has to stop at one 
point 01 another. The two disciplines differ m a veiy interesting way in 
then attitudes in this respect. 

The fiist halting point foi psycho-analysis, one of paramount impoitancc, 
was the Oedipus situation Freud came, very early m his studies (18), to 
the conclusion that tlie child of 3-5 years has m many respects almost the 
same desires, feelings, urges and cliivcs as the adult This was a bold assump- 
tion, but soon Fieud was able to verify it both thiough the study of the 
conscious and unconscious rcmmiscenas of adults (21), as well as through 
direct observation of the child. 

An impoitant feature of all desciiptions of this eaily age is that no other 
terms aic used than those used foi describing mental states of adults We 
adults assume that the mental life of a child of 3-5 can be completely 
described in terms of oui (the adults’) experience This is a typical case 
of projection Although in the beginning violently criticized, the paramount 
importance and the immense hcuiistic value of this kind of approach to the 
study of childhood has been gcneially acknowledged in the past 20 years 

^Received in the Editorial Office on August 8, 1947 
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Freud liimsclf was very cautious in extending his method beyond the 
ckssical age of tlic Oedipus conflict, i e , beyond about three Although there 
are luiincious occasional passages in his earlier works relating to this oi that 
psychological problem of the very early infantile period it is only once that 
he wrote a paper of any length on this subject and even this paper has no 
independent existence but i, included in a chaptci called "Wciblichlceit” (22). 

Some of his followers were less cautious They thought that the same 
geiictical method that had yielded such good lesults about the psychology 
of the age of the Oedipus complex, could and should be used for the study 
of still voungei ages The leader of this gioup was Melanie Klein (29) 
who, fioiu her very fiist paper on, has consistently used this method A good 
summary of her views is contained in The Psyclio-zliialysts of Cluldieii 
To quote one charactciistic statement from a grc.it many similar ones “the 
process of weaning” . . “sets the Oedipus conflict in motion” (29, p 91) 
Methodologically this means that she assumes that mcnt.rl processes of an 
infant of 6-9 months old (or even younger) can be described in terms of 
adult experience Whereas Ficud’s statements legaiding tlie Oedipus conflict 
could be tested by direct observation, no such testing is possible of M. Klein’s 
statements For example, a child of three veais can tell us — in his piimitive 
language — how he feels towards certain persons and objects in his environ- 
ment, but with a child of six months or even younger \vc have no such 
unequivocal means of communication The numerous critics of M Klein 
did not fail to point out this impossibility of verification, i.c , tlie unuitaintv 
of her methods of approach (47) Convinced that the use of adult terms in 
the description of very young babies is only arbitrary piojection and conse- 
quently misleading, a number of analysts undei the leadeiship ot Anna 
Fiend intentionally refiam from stating anything about that age while 
sliarplv criticizing the ideas of M Klein and her followers (17) 

On the one h,ind, there can be no doubt that the child’s mental life does 
not stnit abruptly with the Oedipus situation and it is generally accepted 
that even in the prac-Ocdipal phase childicn Imvc conflicts and problems 
and that the chaiactensi-ic mental defensive racchamsms — oi at least some 
of them are developed in tins phase, i.c , children are individually diftcient 
in caily infancy 

On the other hand, there is no agreement as vet about the date when these 
early defensive mcchanisnis develop, about the forms in which they first 
appear, ,ind about the terms to be used to describe them. If vve accept 
A. Freuds lead, psycho-analysis has to make a halt about the time when 
the child develops understandable speech, if we accept M. Klein’s approach 
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wc have to assume that practically all mental phenomena obseived in the 
adult are already picsent in piimitive foim m the infant, perhaps even in 
the foetus 

On more tlian one occasion I (5, 6) took pait in this controversy and 
pointed out that this situation is paitly due to the peculiarity of the psycho 
analytic method All the gieat discoveries of psycho-analysis in child psy- 
chology were obtained by infcimg back from the obseivatioiis of adults or 
of oldei childien, and it was only so-to-speak m the second stage that these 
infeienccs were confiimcd by direct obscivations Even M Klein, the pio- 
tagonist of veiy eaily analytic licatmcnt of children, is no exception to this 
rule as the youngest childien analyzed by her weie older than veais 
The question we have to decide is how fai this method of infenng to still 
youngei age, lenlly this metliod of projection, is safe This can only be 
decided by direct obseivation of childien of that age. 

The only analyst who made such observations is M Middleraoie (31), 
who studied the feeding of infants duiing their stay in an obstetiieiil ward, 
i,e, duung then fust foitmglit of life Her woik is outstanding. Plei 
seven groups of infants arc the first comprehensive classification of individual 
behavioi in early infancy 

There aic, howcvci, two objections to this method if put into general use 
Firstly, it needs a keen, conscientious, scientifically trained and personally 
unbiased observer. Secondly, all the terms used m it aic inccipretative, i.c., 
the result of projection Evciy description of the behavioi of a person with 
whom the obseivei has no language contact neccssanly is influenced by the 
observci’s expectations, e.g, leading her book nobody can be in doubt that 
Middlemoie is one of M Klein’s followcis, 

The aim of the present rcseaich was to collect in this field objective data, 
which (fl) can be easily veiified, and (i) can be dcsciibcd la tcims accept- 
able to any school of psychology 

This aim restricted the field of obscivaUon as eveiy veibal desciiption 
of behavior of necessity is Influenced by the observer’s piesent knowledge 
and expectations. This is true even for the study of leactions to expeii- 
mentally set stimuli because the choice of the special stimulus, however 
“natuial” the stimulus is intended to be, is partly determined by the expcri- 
mentei’s personal bias. 

To avoid this bias it was decided to study the spontaneous behavior of 
infants. The four most important spontaneous functions of very young 
infants are sleep, feeding, excretion, and growth. Of these feeding was 
chosen as the most suitable function for this investigation. 
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The choice of feeding was dctennined both by theoretical and by practical 
reasons Theoretically it is known that sucking is one of the earliest complex 
functions of which the infant is capable. Feeding habits are established in 
the first days of extra uterine life. In our “culture pattern” feeding is 
perhaps the most important eaily contact of the infant with the external 
world, especially with the human world. And, last but not least, psycho- 
analysis tcaclies us that the first organization of the libido is centered around 
the oral zone and that the vicissitudes of this oral libido have a very im- 
portant influence on the character structuie of the adult 
There were weighty pr.sctical icasons against choosing any of tlie other 
three functions The study of growth involves several obscivations during 
a long pciiod and consequently is less leltable during the rapidly changing 
phases of early infancy Excretion docs not liappen at regular times, is not 
easily observable, and m early infancy is an almost entirely physiological 
function. Sleeping habits, though developed early in life, aie spiend out in 
tune and a niinibcr of them aic of negative natuie, c g., peaceful sleep means 
that nothing can be observed or recorded. Working with such negative 
clmracteristics is fraught with many pitfalls 
Feeding, on the contrary, is a dramatic event, happening regularly and 
lasting for a few minutes only It is an activity, the tiaits to be obseivcd 
arc all positive, even in the case of refusing the food. 

While agreeing with G W. Allport (1) that the study of a single func- 
tion can never lead to a complete description of the personality, it was thought 
tliat such a procedure is less objectionable with an infant than with an adult, 
especially wlicn we bear in mind that almost the whole of the waking time 
of the infant is filled out with the particuhny function, i e , with feeding 
To exclude any personal bias it was decided not to desciibe the feeding 
of the infant but to record his sucking movements The method chosen and 
tlie reasons for this choice are described in Sections D and E. 

B. Physiology of Sucking 

The whole literature on sucking up to 1939 has been admiiably summed 
up by A. Peiper (39). The term “sucking” as applied to infants is, in fact, 
a misconception; quoting E, Darwin (14) “the infant does not suck but 
presses out the nipple like the milkmaid milks the cow.” Later it lias been 
shown, however, that sucking is a biphasic action, sucking and expressing 
following each other A further important point is tliat the child, contrary 
to a pown-up, does not suck by aspiration but by lowering his jaw The 
neg.'itive pressure caused by a single sucking is 4-16 cm. water, but if an 
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infant is made to suck contiimously picssures of 50-70 and even up lo 200 
cm water have been lecoidcil In oidci to obtain millc fioin the breast, 
piessuies of 50-80 cm. water were necessary Subjectively, motheis indi- 
cated picssuics of 130-200 cm watei to be identical to those caused by their 
suckinji babies The positive prcssuies of the othei phase were considerably 
highei, about 200-300 giams in a neonate and up to 700-800 grains m oldci 

iiiiants, 

In gencial, infants begin to suck with a faiily constant rhythm about 60-80 
per minute, but iliytlims of *10-90 pci minute weic also obscivcd. After 
2-3 minutes the rhythm slows down, pauses of varying lengths aie inter- 
posed Bottle fed babies, in general, suck more regularly than breast fed 
babies 

As infants suck with the cave of the mouth shut at tlic pharynx, sucking 
and bieathing may have difteient ihythms A good deal of eKperuncntal 
woik was done to find out how the tlucc functions, sucking, bieathing, and 
swallowing can go on without iiiterfeiing with one anothci. In the beginning 
of the feeding period, one complete rcspiiation coircsponds to 1-2 sucking 
inovements, swallowing happens m the short interval when the phase of 
respiiation changes Towards the end of the feeding tlic slicking movements 
often appear in gioups separated by pauses, then there is no strict relation 
between sucking and lespiration and the infant swallows infrequently after 
sevcifll sucking movements. 

The interest in infant feeding started in Gtimany where the first Uni- 
versity chaiis in Pcdiatiics were established, and so most of the physiological 
woilc was done bv Gciman physicians (Most of the behavior utic work 
was done in America See next Section), To quote a few representative 
Works Aueibach (3) established the fact th.at infants do not suck by aspira- 
iion but by lowering thcii jaw Pfauirdler (41) showed that pressure was 
just as inipoitant a phase m feeding as sucking. Susswein (46) was the first 
to determine the rhytlim of sucking by counting eveiy movement of the 
mouth and the rhytlim of swallowing by placing his finger on the larynx 
of the infant. Each infant was recorded only once. As with this method 
the influence of pauses cannot be excluded, some of hrs figures are consider- 
ably lowci than mine. Cramei (13) was the first to measure the negative 
pressures caused by tlic infants’ sucking Kasahaia (28) recorded tlie pressure 
variations m tlic bottle dining sucking and was followed by Haiiiapp (25) 
and Pcipei (36) All three of them were only concerned with tire physio- 
logical mechanisms involved. They recorded only short chance periods during 
the feeding, they wanted to establish physiological norms and were not 
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intcicsted 111 subtle mdivklual dWeicnces. Although several of them men- 
tioned that different babies may have different ‘'sucking curves” (especially 
Kasabaia) they tieatcd it as a curiosity only Theie is, theiefoie, m the 
physiological liteiatiue veiy little matciial which beats on the subject of 
tins investigation 

C The Behavioristic Approach 

As mentioned in Section A both psycho analysis and bchaviotism aic essen- 
tially genetic.il in then approach to chdd ps3'chology Tlieie is, howevei, a 
vciy great difference 'While psj'cho-analysis tiies to desciibc the intant in 
teiiiis of adult expeiicncc, bchaviousm icjects completely this method of 
projection as misleading As theic is no certain cntenon whetlier ouj pio- 
jcctioii was collect oi not, even if the subject admits that wc weic light, 
he may be lying, the only icliabic method is to observe the reactions of the 
individual to selected stumili in a carefully set environment The compli- 
cated reactions of the adult arc then traced back to tlie simpler icactions of 
the child. Ill this way the behavioiist is never in doubt what the most piimi- 
tive elements of the peisonahtj'’ are, he will give an invciitoiy of the functions 
of the neonate, some of them real roHrves, othcis very neai reflexes, and a 
time tabic showing when these primitive functions combine oi new functions 
appear Although the inventory and the tunc table aie not yet complete 
the temleiicj' to woik on these lines is clear (24) 

The aim of bchavioiistic child psychology is to work out the noims of 
human development, of maturation, of giowth, to establish when and in 
what forms each function appcais Individual differences are then dpsciibed 
as deviations from the noimal lale of development, as accelerations or 
letardations Gcsell, for example, talU his test “developmental examina- 
tion,” and when he emphasizes “the impoitance of discovciing and undei- 
standirig the individual chai.icteiistics of children" he means “the diagnosis 
of defects and deviations of development.” In this connection it is perhaps 
significant that Pratt staits his contribution on "The Neonate” in Murchi- 
son’s Haiidbooli of Child Piychology with a chaptei on Infiahuman Infants^ 
111 Older to show wheie the human infant noimallv ought to start liis indi- 
vidual cxtra-uteiinc development (32) 

Correspondingly there are two maui behav'ioiistic methods of appioach 
The fiist IS the one described above as the time table, or as it is often 
called, the longitudinal method The classical example is still Pieyer (44) 
Although recently a numbci of excellent biogiaplncal studies have been 
published, the same objections must be laiscd against them as against 
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Mitlcllemoic’s hook, viz, that of nece^slt^' they aie not fiee and cannot be 
flee fioni personal bias In addition, in nlniust cveiy one of them the 
desciiptioii of the feeding behavioi is not detailed ciioiigli to allow safe 
inferences with regaid to individual dilferenccs 

The second method, peihaps the leal method, of bch.ivioiism is the 
obseivation of reactions to carefully selected stimuli It is intciesting to note 
that although a luimbei of woikeis studied the phenomena of sucking not 
one of tliem lecordcd a (.omplete pciiod of feeding It is true that, with 
not one exception, they used the sucking only as an indicatoi of the infant’s 
icaction. T]ic stimuli studied were touch, especially on the face oi mouth, 
taste, and tcinperatuic of the fluid iiuioduccd into the mouth As none of 
tlicsc has a diiect hc.mng on the piobicni of this investigation, tlicy can 
be summed up biicflv, leaving out the contiovcisics between different views 
Most of the aiithois obseived only whclhci the sucking reflex was elicited 
bv tlieu stimulus oi not, e.g , Canestiini ( H ), Pratt, Nelson, and Sun (42) , 
Ifekstcin (16), Peipci (39), and l.itci Jensen (26) iccoidcd the sucking 
movements while the child was uiidci the eftcct of tlic diffcicnt thermal or 
gustatoiy stimulus but the iccoiding never lasted foi nioic than 10-20 seconds 
It follows that thcic is hardlv any mention of individual differences in these 
publications 

Rcccntl 5 ' Gcsell and Ilg (23) published a book on Feediti/j Ihhavtoin of 
Iiifanls Thev give an excellent sunimaiy of their observations aiianged 
according to the two main aspects inventory at certain age levels, and time 
table of tlic growth processes On the other hand, in tile wlwle book tlieie 
is not one desciiption of a complete feeding 

To sum up while physiology can give a faiily good pictuie of the gcneial 
mechanisms of sucking, neitlici physiology noi hehavioi istic psychology nor 
psvcho-.m.ilvsi>i have been leally inteiested m the individual difteicnces of 
the feeding bchavioi in early infancy The picscnt investigation had to 
tiavel acioss unchaitcd fields with «ill the thrills and all the appiehcnsions 
of such a jouincy 

D Source of Material 

Having aiiivcd at the conclusion that an objective lecoid of the feeding 
would be the most piomising appioach to the study of individual diffcienccs 
of behavioi in eaily infancy, my next task was to see wlieie a suflicient 
number of babies could be obtained for this purpose The fiisl question was 
bieast fed or bottle fed babies^ 

There weie two icasons whv it w«is advisable to exclude bicnst fed babies 
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fiom tins survey. Firstly, thcie was the diffitiilty of obtaining access to 
them. Ill oui form of civiliAatlon bieast feeding is A stiictly private uftaii , 
any thud peison, especially any man, is an unwelcome intrudei Secondly, 
as my method consists m recording the variations of picssuic during sucking, 
some kind of device would have to be intioduccd between the mothei’s 
breast and the baby’'* mouth, eg., a soft rubber tube of small calibre The 
extent and n.rture of these two kinds of interference, the mtiusion of a 
male stiangei into the sacred piivacy and the fastening of a pressuic tube 
ciihci to the mother’s breast or to the baby’s mouth, are iinpiedictable. One 
cannot be ccitam, without many preliminaiy cvpciimcnts, whether the lecords 
obtained in this way would show the oiigmal, natutal pioccss or an aiti- 
ficlally modified form of feeding. These two reasons necessitated the restric- 
tion of my survey to bottle-fed b-nbies 

For bottle-fed babies I had quite a unique souicc of material, the Duchess 
of Yoik Hospital. There ate inoic than 100 cots foi babies undci 12 months 
old, a consuterablc pcicentagc of whom arc youngci than three months, and 
almost always there are a few premature babies only a few weeks old. All 
these babies remain there for some time, from a few weeks to several rnontlis, 
and consequently can be observed and recorded witliout much difficulty 
The only conditions demanded by the Hospital were (a) that the method 
of recQiding should not interfere with the normal loutine of the babies oi 
of the nurses; (h) that the possibility of cross infection should be practically 
excluded The method described m Section E is able to meet both these 
dcmiinds fully. 

The rcstnction of the survey to bottle-fed babies only ncccssanly influ- 
ences the findings by selective sampling. Babies are put on the bottle foi 
various reasons, the main ones being* the motliei having no or not enough 
milk, mother lefusing to feed, the doctoi foibidding breast feeding because 
of some risk to the mother’s health, oi lastly some pathological pioccss on 
the breasts like abscess, cracked nipples, etc , less frequently the cause is 
With the baby who might be unable or unwilling to take the bieast In all 
these eases there is a deeply disturbed, often completely upset i elation be- 
tween mother and child, and all the lecent researches (45, 31, 29) aie unani- 
mous in sEiessing emphatically the paramount importance of the undisturbed 
mother-child relation, especially in the very first months, 

Taking this deep disturbance into account it is to be expected that the 
phenomena found with bottle-fed babies will show a much gieater v.uicty 
as compaied with similar phenomena m breast fed babies Some of the 
babies will be in the depth of disturbance, others just working theii way 



MICHAEL BALINT 


65 


towaicls settled conditions, and stiU othcis already settled to this new way 
of life 

In addition to that kind of distuibancc tlic children admitted to the 
Hospital had fiiitlier distuibance in tlie complete sepaiation from the home 
The two tiaumas, that of being separated from the mothei’s breast and that 
of being sepaiated fiom the home, may happen samiltaneoiisly or successively 
In citlicr case it is piobable that then joint effect will be still greater than 
tlic single cftecl of cither of them 

Furtheimoic, most of the babies iccoidcd were fed in their cots This 
IS quite an unnatiiial, aitificial position, left iii the cot the baby does not 
feel the waim icassuiing proximity of a living person, haully receives any 
help or cucouiagcment in his woik, is completely left to liis own lesourccs 
with his bottle Recently a nrimbcr of papers have stressed the importance 
of human intim<itc contact for the undisturbed development of babies (4) , 
hospitalization has become .i slogan to be fought against While fully 
leiili/ing the significance of their management, the over-woilced nuisiiig staff 
of the I'lospital could pay individu.il attention only to the few babies who 
were difficult to feed, and tliey tried to tram tbc rest not to rely on help 
from outside. Tins condition too is likely to promote extreme forms of 
icaction 

The babies In tire Duchess of York’s Hospital, with very few exceptions, 
are not healthy children. Noinially only severe danger can induce a mother 
to part With hei few months old baby, and to tiust him to the care of expert 
strangers. The great majority of the babies in the Hospital arc cither seri- 
ously ill or recovering from serious illness A fuithci category was that of 
the premature babies who needed special care .and attention The last, and 
smallest, class consisted of babies of parents who had abandoned them, i.e., 
wlierc the Hospital had to t.ike ovci the duties of a crcchc 
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124 

62 0 

Respiratory diseases 

2 
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2 

12 
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38 

45 
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35 




The most frequent illness amongst the babies recorded was Infantile 
Dyspepsia or .is it is often called: Diarrhoea and Vomiting. Of my 200 
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rccoiclcd babies |2+, i c , 62 pei cent were in this chiss Next m fiequcncy 
came tlic illness of the iespii.itoiv nact ranging fiom common Bionchitis 
to ccveie Pneumonia, the inmibeis weic 40 iccoids, i.e , 20 pci cent. All 
othci illnesses account for 42 lecoids, le, 21 pci cent, while 27 ictoicls, 
I.C., 13^ pei cent were of noiraal children. (These figuics do not add iip 
to 100 per cent as the same child may softer from two, ui seldom thiee 
illncsscb at the same time ) 

It is to be expected that chlldien who b)' then actual illness show tlicir 
dispontinn foi snmr kind of mtCRtinal dysfunctions, will present some iircgu- 
lantics in tlieii sucking, le, m anothci function of then alimentarv system 
Heic I mention it to point out that the babies of tlic Duchess of York 
Muspital (^•I<lnchcstcl) constitute «i highly selected sample 

Mv second source ot matenal was the obstetrical waids of St Maiy’s 
Hospital (A'lancliestei ). This too is ,i highly selected sample Although 
all the babies recorded thcic wcic classified .is “noiinal,” at least <it the 
time of iccoiding, they too had icccntly suftcied the tiamn.i of scp.iration 
from tlicir mothci’s breast Some of the infants were prematinc, eiihci unable 
to suck vigorously cnougli oi retained m the wards aftei tlieii inothcis went 
back to work, because they iveic too small to be exposed to the vicissitudes 
of normal baby life, others had to he put on the bottle hrcaiise their molhois 
had no or not enougli nulk In sevcial cases I w.is able to iccoid tlie veiy 
first bottle feeding in life. Only 22 iccouU, le, 11 per cent, were done in 
St. Mary's, I used them mainly as contiols, became (a) they were not ill 
children and, (M they wcic — with the exception of one — all voungei than 
one month, 10 of them less than a week old. 

The rccoids, of tlicxe infants fitted well into the pictine obtained fiom 
the retold*, in the Duchess of York Hospital The St Mary’s babies weic 
chisteicd togctlici, showing siiuplci foiins and less irrcgulaiities than tlic 
Duchess of York babies 

'lo sum up We may expect to find many nioic aicgulatitics, moie com- 
plex foims in mv matenal than one -would find witli normal breast fed 
babies oi even with "normal” bottle fed babies On the other Imnd, just 
this greatci iircgul.mty and complexity makes such a group of infants 
valuable foi testing out a mctliod studying consistent individual patterns of 
behavior If we can show that ccitain pcntlerns remain constant even uncici 
such heavy strains,— deep disturbance of mothci-clnld lelations, sepaiation 
from the mother’s breast, scp.-uation fiom home, severe illness, noi oi hardly 
any help with feeding, the infant ab.mdoned to his own resouiccs — then we 
nuv be ceitaiii that similar patterns will sliovv piob.ibly a still greatei 
consistency undci normal cncumstances 
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E The Method or Recording 
1. The Jatquei Polygiaph 

Mv task was to find a method that {a) will lecoiti as much of the sucking 
activity of tlie infant as possible, (Z») will be able to cover the whole period, 
le anv tunc up to 30-45 minutes, (i) will not disturb the sucking, (d) can 
be used in a hospital waid 

One possibility would have been to fix some contiaption on the bab5''s 
face or even inside his mouth and connect it with some lecoicling device 
This, howevei, would mean a more oi less sciious iiicoinincdation of tlic 
baby and would give use to senous doubts as to wlictbei the lecoids obtained 
in this way give a tiue pictuic of the baby’s iiatuial behavior In addition, 
such a method could not he used with cveiy Infant as some of tliem would 
ceitainly object to it 'J'hc oilici possibility was to iccord the changes in 
the feeding bottle, c.g, tlic amount of food consumed or still picscnt, oi 
tlie vaiiatioii of piessme inside the bottle I decided foi tins laltci method 
as It was moie likely to iccoul the finci details of bcliavioi Recouling the 
amount of food, cither consumed oi still left, is a summing up method, a 
method of mtcgiation, whereas jccoiding the changes of prcssuie is moie 
likely to be a method of diftcrcntial-quoticnts 

It was easy to see chat a picssuic tulie inscitcd into the bottle and ending 
in a kind of Maicy tamboui will serve this purpose without causing any 
inconvenience eithci to the baby oi to the muse Moieovei, the piece to get 
m touch with the bottle can easily be sterilized by boiling, heieby excluding 
the possibility of any cioss-iiifection The only remaining task was to find 
a suitable lecmdmg apparatus. 

Looking up the litciatuie (13, 25, 35, 28) I found that several authois 
came to this idea, but all of them used the cymogiaphion foi iccoiding. This 
has consuleiahlc disadvantages (a) The apiKiiatus is very bulky, heavy, and 
clumsv (i) Slacking the iccoiding papci is a duty job, must be done every 
time sliortly bcfoic recording, the papei blacked has to be handled with 
gical piecaiition. The blacking cannot be done in a waid and it is veiy 
inconvenient to do it in a small hospital laboiatoiy. (c) The rccoid must 
be fixated immediatclv after the experiment, involving the use of bulky 
dishes, (d) Tlic period of recoiding is limited, cannot be extended ad lib 
Foi all these icasons I had to leject this method 

Much bcttei suited foi such a puipose is the well-known Jacquet Poly- 
graphv It was extensively used both in the physiological laboiatoiies and 
in the hospital w.uds foi simultaneous recording of the apex beat, the radial 
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and the c.noticl pulse. Recently the cicctiocaidiograph has almost com- 
pletely supplanted it and the Polygiaph is kept and shown almost only as 
a museum piece of the past. 

It consists of a completely concealed clockwoik which diives the recording 
paper at a constant but easily vaiiable speed The recording paper is in 
lolls, which togcthci with the vaiiable speed enables one to take recoids 
up to 1-1*^ houis long. If a roll is finished, a second (oi thud, etc ) loll 
can easily be inscited in a few seconds without distiiibing the expeiiment 
Three Maicy tambours aic fiimly attached by screws to the apparatus, each 
having a iccoiding pen that wntes t.ingenti.illy The pans have a vertical 
holder to which they aie attached by a joint, thus seeming a continuous 
contact with the paper even at maximum .implitudes 

An independent clockwoik diivcs a fourth pen which maiks every fifth 
of a second. The speed can be vaiicd continuously so that the length of 
one second varies from 3-4 mm up to approximately 30-35 mm. The speed 
can be changed wliile iccording 

The Polygrapli has quite invaluable qualities for this kind of woik. 
(fl) It IS a little, handy and compact instrument; stuicly, nothing sensitive 
in or on it (i) No prelttnmaiy picpaiations are needed and there is no aftei 
processing. The two clockworks arc to be wound up, some ink to be put 
into the pens and the Polygraph is ready foi use As soon as the ink has 
diicd— ic., in 2-3 minutes — the iccoids can be rolled up and put away 
(c) Recording can be continued as long as necessary; there is no limit«\tion 
imposed by the length of the paper, {d) The velocity of the papei can be 
easily varied, even while iccoiding, thus enabling the expcrimentei to study 
certain features, certain pioccsscs m a magnified form. 

2. Seiisit'ivUy and Limits 

If one of the chambeis of the Polygraph is connected by an airtight tube 
with a closed vessel, the chamber (unctions as a manometei. Provided the 
volume of the vessel is large enough compared with the combined volumes 
of the chiimbei plus the tubing, the oscillations of the rubber sheet which 
forms one wall of the chamber will be loughly proportional to the changes 
of pressure in tlie vessel. These oscillations are transmitted in a magnified 
form on to the pen which, in tuin, records them on the paper. 

The next step was to determine the sensitivity and the limits of this 
system. The chambei was connected by a short tube to a watei manometer, 
in which the pressure could be varied. As the 0-lme of the pens can be 
shifted towards or — prcssuie, the elongations were recorded in two 
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diftcicnt positions of tl.e pen The ampUtndcs a,c fairly piopoitional to 
the pies.iiic, the sensitivity Is approximately 2 1 - 2.2 mm /I cm wa . 
foitimately the Polygmph has not a wide range. 

two maximal amplitudes ,s cca 20 mm. coircsponding to a d.fterence ot 


of receding the change, of pressure caused by the feeding 
of the baby, such an apparatus has advantages and diawbacks Ihc advan- 
tage IS Its high sensitivity Owing to this a nmv phenomenon was discovcied 
wLh has eluded the previous observers who used less sensitive recording 
systems This is a sort of .juivenng movement of the tongiie causing oscil a- 
tions of high frequency but of low amplitudes I called it 
and It will be described below Tlic diawback of the apparatus is its snUL 
langc. This is sufficient to rccoid the pressure change dimng one oi a tew 
sucking movements; but as the negative pressure caused by each of them 
adds up to that caused by the previous one, the pen soon reaches its cxtieine 
posiUon and icmains theie immovable, held fast by pressuie 

This was vciy disapiromtmg as it made it impossible to follow all the 
Lhanges of prcssiiie duimg feeding Several devices were tried out to over- 
come this difficulty, none with real success ,, , , 

The p.cssurc chamber of the Polyg.aph has a small hole communicatinB 
With the atmosphcie. This hole is closed and made airtight by a screw. 
The purpose of the hole is to enable the experimenter to equalize the 
inteinal pressure of his system to the atmospheric pressure m any momcnit 
by opening the screw My fust idea was to open the screw periodica ly 
whencvei the pen readied its extreme position The records obtained in this 
way looked very untidy, they showed obviously the two kinds of influences 
directing them. It was impossible to record exactly the opening aud the 
closing of the screw, consequently the rccoids were not quite reliable i his 


method theicfore was abandoned 

My next idea was to connect a wasliflask in a side tube to the system. 
The washflask will then function as a valve admitting aii automatically at 
a given negative pressure. This pressure could be varied by varying 
the effective height of water in the washflask. 

Although this solution looks very comnicndable on papci, it has no real 
advantages ovei the previous one In addition, theoretically it is objection- 
able The air is sucked in in the form of consecutive pearls which might 
hi mg the water into a kind of swinging movement of no exact ficquency. 
The effect of this movement on the internal piessurc of the system is un- 
piedictable, and it is difficult to assess its extent expcriracntallv. Therefore 
aftci some pieliminaiy tiials this method too was abandoned 



70 


lOUllNAL OP CENBTIC PSYCHOLOGY 


TIjc tliiid idea was to leave the small communicating hole open duiing 
the experiment. Uy doing so I had to give up altogethei the possibility ol 
measuiing piessuics oi changes of pressuies While coinmunicating thiough 
a small hole with the atmospJieie the Polj'graph rccoids not piessuies but 
the giadients of piessurc vaiiatioiis. If the vaiiations happen qiiiclclv enough 
tlie gradients, thougii throughout smallci, will be pio}ioitional to the vana 
Cions of pleasure, and doubtlessly will have the same sign One must expect 
a ceitain shift between the maximum amplitude of the giadient and that 
of the pressiiie, but this shift is vciy small and what is most impoitant foi 
mv rindiiigs — the fiequcncv of the variations lemains unchanged 

Tluougliout tins suivcv tim was used as the standaid method foi recording 
Every mudihcation was compared with that In this way it was found that 
the use of the washflask was equivalent to a changing of the position oi 
tlic pcniioldei to tlic wedge. "Wlicn the pcnholdci was moved so that tlu 
pen, i c., the 0-linc, became shifted fiom it*> middle position towards positivi 
prcssuics, the lesulting lecoul was identical with the normal one only it' 
uppei pait was cue oft When the pen, ic, the O-Une, was slutted toward* 
negative picssurc the lowci pait of the cum was cut away. The eftec 
of the washflask was equal to the shifting of the pen towards negativi 
pi essurcs 

3 Rate of Comumpiton 

The Polygiaph can lecoid vaiiations of picssure (or then gradients) bu 
cannot iccoid changes of volumes, le , the amount of food consumed Thi 
18 a gicat disadvantage of the method. It docs not give any indication o 
tlic rate of feeding As the records sliow, neither the amplitude nor lh< 
ficqucncy of the sucking arc in any way connected with the late of con 
sumption As a help I tried to note the amount of food still left in tin 
bottle at given times nftci the start This however is a very clumsy method 
Each baby holds the bottle in an individual way, which haidlv ever allow 
to lead how m.iny ounces aic still in the bottle For that puipose one ha 
cithei to take the hoLtlc away and hold it vcitically oi try to do the saiiT 
while tlic baby holds the teat In both cases this means a considciabh 
distuibaiice and quite n few babies gave unmistakable signs that they du 
not like It 

Uiiwillmglv I had to give up recording this impoitant factor As a sub 
stitute the time from start till finish was measuicd by a stop watch Thi 
detail IS a poor substitute, as it docs not give any indications whether an( 
how tile rate of intake has changed duiing the feeding 
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4. Nalmal Ftequency 

The expcumental dilficiiltv was caused by the low natuial fic- 

quency of the system As knoAVn (15. 8), one cm. be sure that the lecurd 
will not be distoried bv lesonance as long as the ficqucncy to be recoidcd 
IS below one-fouith ot tbc natuial fiequency of the appaiatus With higlier 
ficqiiciicies, each case has to be examined individually in oiclei to assess the 
niobable extent of distortion My fiist oucnt.iting cxpciimcats showed that 
the ficquencics to be lecorded fell between 8 and 40 pci 10 seconds wit i 
only veiy few liighei than 25 The Volvg'nph as dchvcied by Hawlcsley & 
Son Ltd . h.id .1 natural frequency of appioxiinaidv 95-100 per 10 seconds 
This, tliouKh bo.deimg on the limit ol safety, gave a snflicicnt relmb.lity 
With tbc tllscovcrv of the Q phenomenon the whole situation was changed 
Meic ficquenoics of lound 70 and up to 100, cvccptioiully up to 190 per 
10 seconds had to be iccoided Foi such high ficqiicncics the lolygiapli 
in the foim as dclweicd was not ichablc cnongii 'riieoictically the best 
solution SMiuld Imvc been to abandon tlic mechanical iccuulmg and change 
ovei to photogupluc iccoiding There wcic, howcvci. ginvc aigumcnts 
against tins method Fiistlv, even if I could have built n usable appaiatus, 
of necessity it would have been much clumsier and buikici than the Jacquet 
and theicforc le»^ wclconic in a hospital waid Secondly, photogiapby in- 
volves the use of a dark room and a complicated attci-piocessiiig Ibirclly, 
and tins was the weightiest niguincnt, m war-timc it was very uncertain if 
the necessaiy length of cinc-filin would be obtainable Consequently I 
decided to modify the Polygiapli in older to laise us leliabilitv 
This pait of the woik was lathei laboiious, as several blind alleys had 
to be explored, and the coiicct solution, which almost always was a simple 
one, was found usually by louiid-aboui, iouiious ways As these experiments 
have very little mtciest for a ps^'chologist, I shall describe them only bncfly 
Tlieic aic two ways to make a iccoiding appaiatus moie icliablc One 
IS to laisc Its natural ficqucnc', the othci to incicase the damping 1 he 
natural fiequency can be laiscd by reducing the dimension of the oscillating 
parts and by augmenting the clastic foices, le, the forces which are pio- 
poitional to the elongation The damping can be incicased by augmentmg 
the forces ivliich aie pioportional to the velocity Often a innchfication 
seiving one aim had undesirable eftect on tlie otlici and it took some time 
to find a favoiable coinpioinisc between the two conflicting conditions 
lly inserting well fitting metal rings of diflcrcnt widths into the chambei 
the volume was diminished Although in this wav the natuial fiequency 
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WAS raised, tJic concomitant effects weie disadvantageous A chambei of 
small vokimen increases the sensitivity of a manoitictei and at the same time 
(liiniiiislics its langc. The jacquet Polygraph m its onginal foim was already 
too sensitive and its laiigc already too naiiovv; a fiirthci cliange in these 
dirccnons was therefore undesirable. 

The simplest way for increasing the elastic forces is to use a thickei, 
more resistant lubbev sheet Scvcial sheets were tiied out. It soon became 
obvious tliat the way of fixing the sheet, ic, by means of an clastic metal 
ring, allows only certain thicknesses. If a thicker sheet was employed, either 
the metal ring could not be forced in its place at all, or the fixing was not 
stable enough, Aftei seveial trials a blue jubber sheet as used for the 
mcteoiological observation balloons was found most suitable^ 

The use of this thickci sheet had, besides the lughei n.ituial frequenev, 
some tuithcr advantage By it the sensitivity was decieascd and the langc 
of tlic uistiuincnt increased, both of which were welcome changes. 

liv stretching the rubber sheet the tension in it is uicieascd and with it 
the elastic foice of the system Expciiments showed, however, that stietchmg 
of the sheet laised the natural frequency but bad the undesirable effect 
of making the system become more sensitive to overtones. The records 
obtained m this way were not smooth smiis-like curves, but had secondary 
oscillations of small amplitudes superimposed on the basal ficquency As the 
stretching could not be made unifoim m every dacction, it is likely that 
a stietched rubber sheet has several natuial frequencies Consequently this 
method was abandoned 

Another way for increasing the clastic forces was by changing the stiffness 
of the joints. The most important joint in this respect is the one between 
wedge and penholder In the original foim there is no joint, the holder 
glides freely on the edge and is kept in its place on the one hand by the 
elasticity of the rubber sheet, on the otliet hand by the force of a small 
spiing. It was observed that with sudden changes of pressure the pcnholdei 
did not follow exactly the movements of the wedge Sudden increase of 
pressure tended to throw tlie pcniioldcr so that it ceased to he m contact 
with the wedge, being ahead of it for a short inomcnt, conversely a sudden 
diminution of pressure moved the sheet and the wedge too quickly away, 
leaving the penholder behind. The play of elastic forces is different in the 
two cases; the result, liowcver, is a distorted record in eithci case. To over- 
come this difficulty several modifications were tiled out. 

I have to thank the Dunlop Rubber Co, Manchester, foi supplying a collection 
of sheets of diffcrtnt thicknesses 
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Fiistlj', wedge and penholder were soldcicd togethei giving a iigid con- 
nection SccDJidly, ii i^lit was cut into the pcnholdei in which .i thin pm 
fixed on the wedge could move up «ind down. Uluidly, the holdci w«>s tied 
rigidly to the wedge by a small lubbci band Fomthly, a sliongei spring 
was used 

All these modifications weie suitable, and wcic used at one tune oi other 
dining the siavey. The final form adopted was the stionger spimg. This, 
by not necessitating a permanent joint, allowed to take the appaiatus to 
pieces, which made the cleaning easici All the other foims were tlicn coin- 
paied with the stand.ud one 

Foi studying the cftetls of these diftcicnt modifications and for compaiing 
the foims with one anothci, the maiioiuctci had to he subjected to piessuK 
variations of known ftc(|ucnty and amplitude. Scvcial instiuments were 
devised for this puiposc 

One consisted of a cvhiulci in which a piston could be moved to and fro 
hj' an elcctuc motoi By inserting vaiiablc resistance paiallcl to, and in senes 
with, the inotoi, its velocity could be vaiicd The eccentiicity of the lod 
on the wheel could be vaued too, and by that the cxcuisions of the piston, 
le, the amplitude of the pressure changes. 

As the input ficquency pioduced in this way was f.ir from being a simple 
sinus wave, the iccords showed all soits of overtones A clunge to a biggei 
chambe: did not make much diffcjcncc and so anothci appaiatus was devised 
consisting of a paii of callipeis, one of them stable, the other moved up and 
down by the same electric niotoi as dcsciibed above The two points of the 
callipeis could be moved ncaici to, or further from one another, making 
It possible to change the amplitude of the input force as well A test oi a 
uibbci tube oi a rubbci cap was inserted between the two points of the 
callipcis and as it had an au-tiglit connection to the Polygraph, the periodical 
piessmg and releasing of it by the callipers could be iccoided Tile iccoids 
obtained in this way weic in full agreement with the olheis obtained with 
the cylinder and piston. 

As the input ficquency produced by the callipeis was as complex as that 
of the cylinder and piston, still another method was tried This consisted 
in subjecting the lecouhng system to a sudden single change of piessure, 
positive 01 negative, and recording the alter oscillations The sudden changes 
wcie produced eithei by compressing and leleasmg a teat, a lubber tube oi 
a iiibbei cap, connected with the Polygraph, oi by diicct sucking oi piessing. 

This method was found the most suitable foi dctciminatiiig the natural 
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fieiiiicncy of the system Tlie natuial fiequcncies and the damping constants 
of some of the foiins used are given m Tabic 2 


TABLE 2 



Nat frequency 


d 

a 

Pen 1 

I3'15 per sec 

cca 4 

16 

413 

Pen 2 

17-lS “ “ 

2 5-3 

7 5 

312 

Pen 3 

22-24 “ “ 

cca 2 

4 

32 0 


Pcititolder 1 was kept on the edge by a spiing 

Penlioldcr 2 ^%ns sht, in which n inn fastened to the wedge was raovirg, 

Penholder 3 was fittacheti to the wedge by a ritbbei band 

‘‘All -'Ai + ii veitical distance between two consecutive points of reveisnl of tile 
curve 

J the damping constant — 

\"«H 

(, ss loff nat d 

^ 0 

As dcscnbetl above, while recording, the umbour was jn open communi- 
cation with the atmosphcTc. The natural frciiucncy of the system is not 
chnngcd by the open communication, only the damping ‘Unfortunately tins 
change is not a simple mcrease and ilicrcfoic cannot be treated by simple 
matliematical means. Evpcnmcntallv it was found that the open system 
had the following advantages (a) smallci sensitivity, witli the same input 
foicc amplitudes cca 2/3 to ^ of the closed system, (A) diminished response 
to liiglier fiequcncies, with the same input pulse the lecoided cuivc — the 
output — was smoother, more sinusoid than that of the closed system. 
Therefore this method of iccording was employed thioughoiit the survey 
In order not to disturb the infant only two-hole feeding bottles weic used 
foi recording. One hole was covcicd bv the teat, the othei was closed with 
a rubhci stopper with a boic. A glass tube was mscrtecl into the boie and 
connected with a rubbci tube to the Polvgiaph. The bottle and the rubbei 
stoppei with the glass tube was sterilized before each feeding 

It made no change in the natuial frequency oi m the shape of the output 
curve, when (o) a long or a short rubber lube was used, (t) a feeding 
bottle w.is inserted between the input oscillation and the Polj’grapli; (c) 
the bottle was filled with 1, 2, 3, etc. oz of watei (or milk), if enough 
air remained in tiic bottle to allow the oscillations to tiavel above tlie water 
(or milk) 

If, however, the oscillations had to tiavel through the water (oi milk) 
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tlic fccojdcd Jifriplitudes become much sinallcj but the jiatui.ll 

frequency lemainccl unchanged. 

Old soft teats had no uiflucnce. New, stiff teals occasional!}' showed an 
unsharp, uncertain frequency around 10 jier second The amplitude of this 
oscillation, however, Avas small, the oscillation itself not constant; in spite 
of numeious rccoids 1 am still uncertain whethci these oscillations are due 
to the teat or to some cxpeiimental eiior, 

F. Results 
1 The Sntvey 

With the mctliod descubed m Section E, I iccoided 200 feedings of 100 
babies Of the 100 infants., 53 weic boys and 47 girls. Table 3 sliows ihcir 
classification iiccoiding to the types of then illnesses. 


TAllLE J 



Reevnfs 

liiLints 

Hoys 

% 

GmIs 

% 

Noiinnl 

27 

18 

9 

17 

9 

19 

Intestinal disorders 

124 

53 

28 

53 

25 

53 

llcspirntory disoidcrs 

40 

16 

8 

15 

8 

17 

Ocher disoidcis 

42 

26 

15 

28 

11 

24 

Total 

233 

113 

60 


53 



The figures do not add up to the correct totals as the same infant may 
suffer fioni two disoulcis 

The nuinbei of feedings iccordcd with the same baby are shoAvn in 
Table 4 


TABLE + 


1 Recordfs) 

49 

babies 

49 

Records 

2 


30 

«| 

60 

(I 

3 

|i 

8 


2+ 

(1 

4 

(1 

8 

ft 

32 

C( 

5 

It 

1 

(1 

5 

U 

6 

It 

2 

C( 

12 

IC 

9 

<t 

2 

(1 

18 

(I 



100 

« 

200 

“ 

Table 5 

sljows the 

distribution of 

the infants 

accDiding 

to age, piema- 


tuiity, state of health 

This table shows that the babies undci a fortnight old, with tlie exception 
of one, were all so-called noimal babies in St Mary’s, The greatest numbers 
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of iccortls, 103 VI/ pei cent, fall between two and four months, and 

all ot them except o»c wete ill, oi convalescent babies in the Duchess of 
Voile Hospital The babies wcie giouped so that the age denoting the group 
should be nearly the avciage age of that paiticulai gioiip For example, 
all babies between 2 months 22 da)'s and 3 months 7 days old were put 
into tile group "3 months” The only exceptions arc the fiisl two gioups 
winch inchulL babies exactly 1-3 and 4-7 days old. 

Twenty-six picmattiie babies weie lecoided, six of them in then fiist 
^veek of life. These weie included as it was hoped that they would show 
(luite piiinitivc foims of behavior and thus would give a good control gioup. 

As Tabic 5 shows, the distribution of the babies in the difteicnt age groups 
b fairly even up to fou» months This was the piopcr field of tlic suivey, 
the highci age gioups weie included to sec whethci any new phenomenon 
appears later It is a pity that the age gioups oi }i, and 1^ months arc 
icpiesented by slightly less infants than the icniaining groups. Aiound one 
month is the time when the snbcoitical ccntics get giadually under the 
domination of tlie developing cortex Tins problem will be discussed below 
As mentioned above, of the 100 infants 53 weie bovs and 47 girls. The 
proiJortion is 112-113 boys to 100 giils which is not fai fioin the average 
English proportion of 106-107 boys to 100 giils. The distiibiition of boys 
and girls according to the diftcrcnt groups of illnesses is equal (Table 4), 
It was found that sex had no influence on the distiibiition of the basic 
iicquency (cf Table 7) and of the rcstait and second ficqucncy (cf. 
Tabic 13) On the othci hand, the propoition of gnls showing plicnom- 
enon is much greater than that of boys The Q phenomenon was m fact 
the only feature in which any sex diflcicnce was discovered in this survey 

2 The Recoid 

The record obtained consists of two continuous curves. The upper curve 
iccords fifths of a second. The distance between two following peaks natu- 
rally vanes according to the speed used in the cxpeiiment. The lower curve 
registers the changes of pressure. ThiougUout the whole suivcy, mcreabc of 
picssurc was recoidcd by iipwaid beats, dcciease by downward beats In 
order to economize with the valuable iccoiding paper difficult to obtain 
in wartime, almost always two infants were recorded simultaneously Most 
records consist therefore of thice curves the time curve and two sucking 
curves winch, howevei, have no influence whatever on each othei 
At first sight the cuive of the piessure changes in the bottle, shows a 
puzzling and embarrassing richness of details 
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Eacli sucIcinK peiiod in gaicial consists of two p.uts («) a piessuic oi 
positive wave caused by nipping the teat between the gums and by '‘milking” 
It by tlic tongue, (A) a sucking oi negative wave following tlie positive wave 
iiiimediateiy, caused not by inspiration but by the mouth muscles Occa- 
sionally the negative wave is veiy small, and the same may be tlic case witli 
the positive wave. 

Tlic inujle beats show a gie.it variety of fotms; they may be smooth oi 
show siipeimiposicd liighei fiequcncies, their ends mtiy be lounded, peaked, 
iiulcnlcd 01 shaped like a plateau, the annplitudc may be large or small, the 
beat it'-clf may be svinmctiical, mainly jKisitive oi mainlv negative The 
duiation of the beat may v.iiy. Subsequent heats may be identical, similai 
01 difterent, oi m.ay ihythinically change then amplitudes 

The grouping of the beats also shows a gieat v.itiety Heats may follow 
each other coiitiniumsly with liaidlv any pause, oi there may he long groups 
with mtcispeised shoit pauses; oi tcgulai altcination of gioups and pauses, 
cilhei the gioups oi the pauses being longci , oi thcic may be no legiilaritv, 
pauses and groups follow each otliet without any discernible configmation, 
and l.ibtly thcic may be long pauses \Mtii a few or even only single beats. 

The initial coufiguiations oiav remain constant during the whole feeding 
or may change even several tunes 

The length of the pauses may icniam f.iirly constant, may increase in the 
second half of the feeding period but may dccieasc Other lecords start 
witli constant sucking, which is followed by one oi a few long pauses, after 
winch constant sucking follows till the end Some rccoids show a legular 
alternation of sucking and pause, in others there is no regulaiity. 

3 Slahstkal Methoels 

After dctcrmiiuiig the frequencies on each record, all the data of the 
observation — as serial niimbci of the infant, age, sex, nature of illness, state 
of health, etc , weic transfeued on to a Copeland Chatteison Paramount 
caid. The t)qic used m the present survey had 131 punched holes of which 
128 could be used for iccording An entry is marked on the card by slotting 
out the corresponding hole with a p.iir of ordinary ticket nippers. 

Of these "one” rccoid cards the "composite” cards weie compiled by 
summing up all the records of the same infant. 

To find for example all infants showing quivering frequencies of 50-70, 
a needle is inseitcd into the coiiesponding hole and the whole stack of caids 
lifted The required cards drop out and, if necessary, can be fuithei analyzed 
The method is simple and quick A further advantage is that it is self- 
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collecting, for nnj mispl.iccd cmd iliows itself up 1 ) 3 ^ mteiiupting tlie channel 
caused hy the slotted lioles 

Using this method, it was not too hiboiious to analyze the mateiial 
thoioiighlj', iindci a numbei of headings 

As the juiipose of tins investigation was only to examine whethci there 
aic objective individual dittcienLCS of bchavioi in caily infancy it was thought 
unnccessaij’ to uiulcitalcc the veiv laborious task of calculating exact cone- 
lation indices A fuithei icason for this iiiLciitioiial omission is the pcculiai 
iiatine of the data Some of them aie quantitative numeiical data like the 
distribution of the fiequcncics N\, N\>, R and Q, but even with them, because 
of the ovcilapping gioiips, the mathematical analysis would be compliciitccl. 
All the othci data aic citlici “yes” oi 'W fcaUnes oi aibitiaiy lanb, 
Without ,i tboiough mathematical analysis of the icgiessinn between each 
pair of variables one is not justified to assume lincaiity In case of non-lincai 
legicssion the use of the simple methods for calculating tlic conclation index 
aic often misleading (12) 

Foi all these leasons I did not go bevond constiuctmg synoptic correlation 
tables and cnlculating tlic pciccntual distiibutions wlicicver it was found 
necessaiy 

Nem G’ove Home 
28 lleinipslcad Giove 
Loudon, N JF 3, Eufflaud 
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INDIVIDUAL DIFFERENCES OF REI-IAVIOR IN EARLY 
INFANCY, AND AN OBJECTIVE METHOD FOR 
RECORDING THEM: II RESULTS 
AND CONCLUSIONS'* 

Depniimeiit of Psythology, U/nvetsiiy of Afanehesle.} , Eiiglniid 


Michael Balint 


A The Basic Fiu-qubncy (Symbol Nx) 

E.irlicr lesciiich workcis tictcrmine<l tlic frequency of sucking cither by 
counting the sucking niovcnicnts in one lumiitc or by counting the sucking 
beats on a chance piece of rccoid obtained at an undefined time during the 
feeding period. 

Tlie piesent knowledge is well summed up by A. Pcipci (39) • The 
infant sucks fauly icgularly in the first 2*3 minutes, with a ficqucncy of 
40-90 per min Latci thcic aie pauses, which may be short oi long but 
in general the ficqucncy diminishes Bottle fed babies suck in general inoie 
rcguLiily than breast fed babies, thev make pauses less often. My iccords 
which legisLcr the whole of the sucking period show that tills description is 
incomplete 

111 oidei to determine the frequency of sucking I counted tiie beats ivlien- 
ever possible, In 10 seconds Only when the group of sucking movements 
lasted less than this time, did I count the beats in five (and occasionally in 
very shoit groups, m two) seconds. All the figures weie then calculated foi 
10 seconds Accordingly all the figuics given in this paper arc frequencies 
per 10 seconds 

In this way it was found that infants In gcnetal keep moic or less strictly 
to then individual ihythm inespcctivc of the duration of the feeding. The 
apparent slowing down of tlie rhythm described so often by pievious observeis 
(46) is due to pauses not to a slovvei frequency. 

This IS a surprising fact, as one would expect a quicker rhythm at the 
beginning of the feeding and later, after hunger has been stilled, a slower 
one There was no sign of sucli a plieiioinenoii , on the contiary, in certain 
cases the rhythm towaids the end of the feeding became quicker 

The range of this Basic Frequency is about 8-20 beats per 10 seconds 
One infant showed fieqiiencies of 6-8 and occasionally a baby showed higher 
frequencies of 20-25 (7 pei cent). If we reduce Peipci’s figuics to 10 seconds, 

^Received m the Editorial Oflice ou August 8, 1947 
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W (2 ol)taiii 6^-15. The (liscrepancv may be due eithei to the fact that Peipei 
obseivtd inaiiilv bieastfed infants and/oi to the fact tliat the pievioiis 
methods could not exclude the influence of shoit pauses 

A number of infants sucked with a very strict rliythm, keeping the fre- 
(|ucncy constant within two beats foi 10 seconds (eg, 13-14) during the 
whole feeding The majonly kept then frequencies constant within 4-5 
beats, only per cent showed variations up to nine 
AVitli some of the babies several lecords wcic taken, covering a period 
of up to 2-2j^ months If these rccoids wcie compaied, it was found that 
most of them adhered to then individual rhythm, not changing moie in 
subsequent feedings than during any one of them, eg., Infant 45 showed 
the following basic frequencies in six subsequent records. 12-16, 15-16, 14-16, 
15, 12-14, 14-16. A few of them, however, though keeping then rhythm 
constant during one feeding, showed a difteient one in the next iccoid, 
eg, Infant 27 showed the following basic frequences: Record 1, 9-11, 
Record 2, ]2-18i Record 3, 10-13, Recoid 4, 10-13. 

To treat the distiilnitioii of babies accoidtng to tlicii basic ficqueiicy it 
was decided to take live beats pei 10 seconds as the unit of grouping. As 
most of the babies varied their frequency, by less than five heatb, by such 
grouping it was acliievcd that m the majority of cases all the records of the 
same baby were classified into the same group The distribution is shown in 
Table 1 


TABLE I 


Ni 

Records 

Infants 

Boys 

% 

Girls % 

-12 

19 


13 


8 

IS 

S 

11 

10-1+ 

52 


26 

(4-1) 

IS 

28 

11 

2+ 

12-lG 

6 + 

(+ 6 ) 

35 

(+5) 

17 

32 

18 

38 

1+-18 

35 

(H-6) 

12 

(+6) 

6 

11 

6 

13 

lS-20 

17 

(+1) 

8 


4 

8 

4 

8 

18- 

13 


6 


3 

6 

3 

6 


200 (4-13) 

too (4-12) 

53 

100 

+7 

100 


The figures m biackets show the numbeis of iccoids (and infants) which 
having a gieatcr range than five wcie alicady included m the cl.iss of the 
next lower frequencies Of the infants with greater range of variation than 
five; four showed iVi 10-16, five showed Ni 12-18, and one showed A^i 9-18 
This latter, Infant 27, figuies in four groups, thus raising the iiumbei of 
discordant infants to 12, instead of the correct 10. 

A furtliei important fact is that sex has no influence on the distiibution 
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of the basic ficc|ueiicv As Table I shows, the pciccriUKCS of boys and gills 
aie pinctically identiLal in each group of Ni 

Tabic 2 shows the clistiibution of A^i aceoidiiig to the age of the infant 
at the time of lecoiding. 

TABLE 2 


jVi St Duchess 



Total 

-12 

10-14 

12-16 

14-18 

15-20 

18- 

Mary's 

of York 

Days 










1-3 

2 

2 






2 


V-7 

8 

7 


1 

1 * 



S 


Months 

Vi 

8 

1 

6 

1 




7 

1 

y\ 

8 

2 

3 

4* 




2 

6 

1 

4 

3 


1 




2 

2 

i'A 

7 

i 

3 

S 





7 

2 

16 


C 

8 

1 

1 * 

1 

1 

15 

2/. 

2S 

1 

12 

12'*# 

3* 




25 

3 

18 


5 

6 

3 

1 

3 


18 

Month'. 










V/i 

23 


5 

6* 

11 “ 

1 

2 


Z3 

4 

27 

1 

6 

9 


4 

2 


27 

4/j 

7 

1 


2 

1 

3 



7 

5 

16 


3 

2 

5 

6 



16 

6 

12 


3 

2 

5 

6 



12 

7 

+ 



I 

2 

1 



4 

ii 

4 


1 

4' 





4 

9 

3 



1 

2 




3 

Over 










9 

8 


1 

S’* 

1* 

1 

2 


8 


200 

19 

$2 

70 

41 

IS 

13 

22 

178 





(6) 

(«) 

(1) 





Each nstciisk denotes that one child had a greater range of M than 5 and was 
therefoic included nlicndy m the next lower frequency 

The total of such infants is given in biackcts under each column 


At first sight this table tends to show that at very early ages lowei fre- 
quencies aic the rule, while somewhat latei the sucking ihythin becomes 
quicker. The time of this cli.ingc is about 4-6 weeks. We shall find similar 
cliangcs both witli N> and R., ■whcieas with Q no such change is obseivablc 
There .ire at least two possible explanations The one is based on Flechsig's 
theory of matiiiation (32, 30) According to tins thcoiy early activities of 
the newboin aie under the control of subcortical nuclei With the gradual 
inyelination of the cortex the subcortical activities come under cortic.il rule 
Paiallcl with this the paiticular function becomes less autom.itic, less leflex- 
like, shows a greater vaiicty and, in geneial, gets quicker, though less regulai, 
less machinc-likc. The time of this change for a niimbci cf functions is 
about 4-6 weeks after birth 
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Tile oEhei possible explanation is selective sampling It is poi>sible that 
the younger babies, mostly from St Mary’s, belong to a clifterent type than 
the oldei ones. To test this hypothesis I comtiucted Tabic 3 
So-callcil noimal infants have a slow sucking rhythm, 85 pei cent of them 
belonging to the two lowest groups of Ni, i e., 8-12 and 10-14 If we dis- 
rcgaid the gioup of "iintable” babies, we find the fastest sucking amongst 
infants suftering from intestinal disorders, only 31 pci cent of them belonging 
to the two lowest gioiips of Ni The respiratory and "otliei" illnesses range 
between these two c\ti ernes Consequently it is likely that the older and 
the younger babies belong to two diftcrcnt types The light hand half of 
Table 3 wains us, howevei, to be cautious with oui inference 24 ot the 27, 
i e., 89 ])er cent “normal" infants were younger than two months. Of the 
31 infants witli “other" illnesses nine, ic, 29 pci cent were yoiingci than 
two months, whcicas of the leinaiumg 142 babies only 4, i.e , 3 pci cent were 
youngci than two months 

The question how much of the cliangc to faster ihvthms at about 4-6 
weeks of age, obscivcd in my material, is due to maturation and how mucli 
to selective sampling could only be solved by recoiding a laigc number of 
infants from butli till the age of thicc months Unfoitunately, conditions 
in the two hospitals whcic the babies were recorded did not allow such 
an undei taking Iiifantb usually remain at St Mary's till they aie about 
a fortnight old and only veiy occasionally, in case of a veiy small, mostly 
premature bab)' docs ihc period of stay get longci, up to 4-5 weeks. Un- 
fortunately It IS almost ceitain that picraatuie b.ibics need somewhat longci 
periods for the change ovci fiom ^ubcoitical to cortical rule and consequentiv 
even the longer stay is not sufficiently long On the other hand, infants, 
except the prcm.itiirc ones, do not come in the Duchess of York’s before 
the age of 1J4-2 months In all my material theic is not one infant who 
would be recorded both before and after the age of 4-6 weeks and conse- 
quently the decision on this point must be left to future investigation 
The situation is somewhat better wrth infants whose sucking fiequencies 
vaiy by more than five beats per 10 see If we take infants who do so in 
one and the same ictoid, wc get Table 4, which shows that this highei 
vaiiation of docs not depend on the age. 

Table 5, however, shows a close relation between nature of illness and 
high variations of Ni. 

About 6 5 pci cent of the infants have a wider range of basic frequency 
than five pei 10 seconds. Amongst those suftering fiom respiratory disorders 
the nuinbci is 8 5 per cent, i e, double of the avciage, and amongst infants 
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TABLE 4 


Age 

Total 

Discrepant 

infants 

Per 

cent -12 

10-14 

A^i 

12-16 

14-18 

15-20 

18- 

Days 

4-7 

8 

1 

12 5 


1 

1* 













8 

1 

]2S 

1 

1* 




2 

16 

1 

6 



1 

I* 



25 

3 

12 

2 


P 




21 

2 

9 

1 

2*“ 

1* 



[ 

27 

2 

75 


2 

2** 



S 

+ 

1 

25 

1 

1'‘ 




Over 









9 

8 

2 

25 

1 

2*“ 

1« 




200 

13 

65 

6 

12 

7 

1 







(6) 

(6) 

(1) 


Of the total 

200 records only such age gioups 

nie included which 

hnvP at 

least 

one infant with hishcr 

variation of M than five 






Each astcusk 

denotes one infaiit included already ir 

the figiiic 

of the next 

lower 

frequenev Ihe total of well infants 

IS given ill 

brackets undei 

each column. 





TABLE 5 








Discrepant 

Per 


Ni 





Total 

infanta 

cent -12 

10-14 

12-16 

14 18 

15-20 

18- 

Normal 

27 

1 

4 


1 




"Other" 









lllnesica 

n 

2 

6.5 

1 

2* 

1* 



Kespiratory 









illnesses 

n 

1 

85 

1 

1* 




Itcspiratory 









and intestinal 








illnesses 

28 

5 

iS 

1 

5* 



Intestinal 









illnesses 

91 

4 

4.5 

3 


1 

I' 


Total 

200 

13 


6 

12 

7 

1 







(6) 

(6) 

(^) 



Of the totnl 200 records only such groups aic mcliKlcd which hnvc Dt least 
one infant with higher variation of Nt than five 
Each asterisk denotes one infant included ali-cadv in the figiiie of the next lower 
fiequcncy, The total of such infants is given in brackets under each column 

siiftcnng both from resptiatory and intestinal disorders tlie figuic is 18 pet 
cent, ic., font times the average. If we add up all the infants with icspiiatoiv 
illnesses, we find that they number 40, ic, 20 per cent of the total and 
they account for six, i e., half of the infants with a wider lange of Ni tlian 
five The general ticnd appears to be that infants suffering from any 
respiratory disease aie moie likely to have a wider range of A^i than infants 
who arc normal or have other kinds of diseases 
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A furtlici argument tot selective s.'impliog is given In' the gioup of the 
"iiiitablc” infants. This is lathci a motley gioup, the diseases have the only 
common fe.ituic that they lesult fiom an exaggciated lesponse to noiinal 
stimuli (filleigic deimaLitis, ec'Aema, screaming attacks, iiiitablc state after 
poliomyelitis, an infant with clett palate showed the same high frcciuency 
partly due to the paiticulai mcclianical conditions of feeding). All ot them 
showed very high N\ 

If wc take all that into consideiation, it is pet Imps justified to say that 
it is likely that ceit.un fe.uuies of the basic frequency aie associated with 
inclination to ccitam diseases So middle high frequency witli intestinal 
disorders, vciy lugh frequency with urit.ibilitv, grcatci langc of tlian 
normal with respiiatoiv disoidcis 

No attempt was made to obtain a very exact diagnosis (r/) The routine 
hospital cntiy was accepted without any fiiithci inquiry, (/») even these 
entt les weie tlicn simplified, c g , Bionchitis, Laiyngitis, Pneumonia, Ihoncho- 
pneumonia, etc, weic put together in one gioup as icspnatory disoideis It 
IS not impossible, thciefoic, that a grcatei matcnal with a finer, more exact 
gimiping will give a still closci association between fcatines of the basic 
fieqiicncy and the diftcicnt conditions and/or dispositions of tlie infants 

IJ Tim Restart Frequfncy (Symbol R .) and the Second 
Frequfncy (Symboi Ni ) 

About one quarter (exactly 49) of the 200 iccoids show only one, the 
basic, frequency The other thicc*quartcis exhibit, in addition to the basic 
fiequencv, otiici frequencies. 

One of them is found only at the beginning of a gioup of sucking beats, 
nevci lasting for more than 1-2 seconds Most of these infants show a 
regular pattern of gioups of sucking beats altcinating AVicli piuises Each 
gioup begins with a higher frequency which gradually diminishes to the 
chaiacteiistic basic fiequcncy of the infant I called this phenomenon tlic 
leslail phenomenon and its frequency the fiequciu^, symbol R In a 

number of lecoids the feeding starts with one long group of sucking lasting 
foi a minute oi even for several mmules In such a case tlic R frcijucncy 
IS to be found only at the veiv beginning of the gioup and then only low.irds 
the end of tlic feeding peiiod when the continuous sucking has been displaced 
by sucking alternating with pauses In a nuinbei of such recoids R fie- 
qucncies occurred only peihaps 3-4 times lasting 1-2 seconds each In the 
majoiity of lecords, however, there was a icguhti pattern pauses following 
by sucking of R gradiiallv blowing down to 
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Ai. mentioned the R irequency is always fastci than the babic frequency 
Its range is also wider, 12-35 pci 10 seconds, occasionally— in foui iccords 
out of 200— liiglici fiequcncies up to 40-45 per 10 seconds weie obseived 
It was surprising to find that infants kept tlicir R fieqiiencics just as constant 
as they kept their basic fiequencies. In ordei to examine this constancy 
the range was divided into overlapping groups similar to the grouping of Afi 
It was found that the most useful grouping was a kind of logaiithmic aiiange- 
inent, the width of each gioup incicasing towaids higher fiequencies The 
groups finally adopted were up to 35, 15-20, 18-25, 20-30, 25 and ovei. 

With several infants the R frequency showed a tendency to persevering, 
c.g, 111 shoit gioups of sucking lasting 34 seconds the R frequency did not 
decrease to the basic frequency but went on without change dining the 
wliole group. To call this a restart phenomenon would be a misnomer, as 
It did not restart anything, indeed it occupied the place of the basic frequency. 
Consequently, it was called tlic second fiequency, symbol Moie often 
than not this ficquency was identical with the R ficqucncy chat actcnstic 
of the infant in question If not identical with R, the N 2 ficqucncy was 
touiid to be between Ni and R. R'lv fiisl idea was that in such cases the 
giadual decreasing of the R frequency happens so slowly tliat one is deceived 
to assume a new frequency When, however, several babies were found, 
who showed a rcgulai alteination of the two fiequcncies both of them 
picccdcd by a short R plicnomcnon, the assumption of the second ficqucncy 
became unavoidable Undci normal conditions it usually docs not appear 
in the fust part of tlie feeding peiiod. But if the infant is annoyed by, e.g , 
a too stiff teat, too hot or too cold milk, the rccoid may start with N 2 and 
only when the cause of annoyance is removed is Ni replaced by the basic 
frequency. Another occasion when Nn m-iy completely leplace Ni is the 
end of the feeding .iftei all milk has been consumed. And, lastly, a few 
infants finished then whole feeding using only the N 2 rhythm (and R), 
I his, naturally, could be demonstiated only if several iccoids were taken 
of the same infant. 

Of the 200 lecords, 45 showed both R and N 2 frequencies In 33 of 
these the two frequencies were identical The remaining 12 wcie distiibuted 
as in Table 6. 

Ihc range of N 2 is similar to R only narrower, no infant being found 
witli Ni of 15 01 under For studying whether JVs was kept constant the 
same grouping was adopted as foi R. 

Of the 200 recoids 49 (24 5 pei cent) showed only the basic frequency, 
le, no 01 Nil the remaining 151 recoids (75.5 per cent) showing Ni 
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TABLE 6 



Ni/R 

15-20 

18-25 

20-30 

25- 


15-20 


1 

4 

1* 


18-25 



2 

2 


20-30 

25- 




3 


The nstensk Jcnotes tl>at one infant had a grcatci range of R lhan ihc gioiip and 
was therefore iiicliuted nhcady in the next lower gronp 


and eitlicr R or Na oi both As the individual inhuits show the same dis- 
tribution in practically every detail regaiding Ni and R, in oidei to avoid 
unnecessary lepetitions only the analysis of the 200 recoids is dcsciibed licic. 
A furtlici impoitant fact is that — in tlic same way as with Ni — sex has no 
influence on the R and Nz fiequencics As Table 7 shows, the pcicciUages 
of boys and girls in each group aie practically identical. 


I'ABLE 7 



Recoid 

% 

Infants 

% 

Boys 

% 

Girls 

% 

No R or iVj 



24 

24 

13 

24 5 

n 

24 

nnd R 



^6 

36 

17 

32 

19 

40 

nnd N» 



17 

17 

10 

\9 

7 

IS 

Ni and R and 


m 

23 

23 

13 

24 5 

10 

21 


200 


100 


EC 


47 



As mentioned both R and Nz aic always faster than Ni. In the first 
appioach the propoitioii Ni Nz (oi J?) is 2 • 3. The distributions of Nz 
and R accoiding to Ni arc roughly bell-shaped cinves with their inaxiina 
in the group coi responding to the above pioportion. This lule holds also 
true foi the distribution of accoiding to Nz oi R. Here, too, we obtain 
loughly bcll-shapcd curves with then maxima m the group corresponding 
to the above proportion 

The distribution according to age follows m the first approach that of Ni 
Theic IS, however, one impoitant difference Of the 78 infants exhibiting 
Nz only three, i.c , 4 pei cent arc not older than months, and of these 
three, only one shows higher Nz frequency than 20 Of the 118 R lecoids 16, 
i.c , 13,5 pel cent arc not oldci than months and of these only foui 
show highci frequencies than 20 Consequently, if matuiation plays an 
impoitant part in bringing about highei ficquencies, it infiuences Nz much 
more intensely than R, or in othei woids. the restart phenomenon belongs 
to an earlier, more primitive, pattern of sucking than the second fiequcncy 

It IS obvious that so-calied "noimal infants’* have haidlv any Nz — only 
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two out of 27, and although 14 of them show lestart phciioiucnoii, 11 of 
them have R fiequcacies below 15 The pictuie is approKimately the same 
with infants siiftciing fiom “othei” illnesses In these two gioups about 
40 pci cent of the infants show only Ni fiequency and about anotliei 40 pei 
cent Ni and R fiequencics only. 

In tlic other three gioups (intestinal, icspnatoiy, intestinal and lespiratory 
diioidetsl the iiumbci of infants with only the basic frequency is much 
smaller, 24, 8, and 0 pei cent lespcctively, the iiuinbci of infants with 
only Ni and Na is constant at about 20 pei cent, wheicas the niimbci ot 
infants with -j- + i? is much greater, the highest figuic 43 being 
found in Ihc gioup of infants suft-ciing fiom both intestinal and respiratory 
(I ISO! dels. 

The findings with legaril to the and R ticqucncics are in haivnony 
with those with regard to Ni Here as tlicic we have found indications 
that both maturing and selective sampling play then idle, with selective 
sampling being piobably the more impoitant influence 

A fuithei aigumeiit foi this statement is the fact that all but two of the 
discrepant infants belong to the gioup of intestinal disorders Disciepant 
infants ace those whose or R frequencies show a wider lange than the 
groups adopted for classification. Of the 151 infants with Ni and/oi R 
frequencies 14, ie, roughly 10 per cent aie discrepant The 14 infants 
belong to all age gioups between and 11 months Two weie suffeung 
from “other” diseases (one pink disease, one anal sinus), 11 from intestinal 
disoideis and one from intestinal and rcspiratoiy disorders It is inteiestmg 
that not one of them is discrepant with regard to Ni Whereas with A^i 
the highest incidence of discicpancy was found with the lespiratorv gioup, 
here the highest incidence is with the intestinal group 
The small group of “nritablc infants” who showed a very high Ni fie- 
qiicncy, cvliibited only middle high Ni and R frequencies and not one of 
them bad a widei range of AIi, ATo, or R than those adopted foi classifid.ition 
As change in the state of health of the same child, from “ill” thiough 
"improving” to "well,” docs not influence either Ni, N^, oi R One has to 
assume that not the pathological process but the individual, inherent, dis- 
position of the infant is the decisive factoi in deteimining which fiequencies 
arc used for sucking 

C The Quivering (Symbol Q) 

The discovery of this phenomenon was due partly to the high sensitivity 
of the recording instrument and partly to the fact that in the picscnt 
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investiScition the whole of the feeding jiciiod was iccottlecl It is possible 
that pievious woikeis in tins field obseivcd this plienoinenoii but clisiegarded 
It because tliey assumed it to be an eiror of the lecordmg mstnimcnt On 
observing ihythms about 60-70 and up to 90-100 pet 10 seconds cveiybody 
must hccoine suspicious that such a higli ficqueiicy cannot oiiginatc of muscle 
activity but is a deception caused by faulty recording Wlicii, hovvevei, tlic 
same ihytlim was observed consistently with one infant during cveiy feeding, 
while tlie same instiumcnt under exactly the same conditions did not lecord 
such fiequencics with another infant, it had to be lealized that not the 
instiumcnt but the iiulividnal infant is the c«iusc of the phenomenon 

In the beginning I thought that some infants can thiow the teat into 
osciIIaLioiis in some wav oi othci and what the nistniment lecoicied was 
the natuia! ficqueiicy of the teat. This assumption pioved to be wiong 
because (n) no tc<it could be thiowii into oscillation with those fiequcneics, 
and (h) the use of teats of diftcicnt age, shape, consistency, of tents with 1, 
2, 3, and 4 holes placed in v.iiious patterns did not altci the shape oi fre- 
queiicv of the chaiactciistic iliythm of the infant 
Physiologically it was unlikely tliat such a complex gioup ns the sucking 
muscles of the mouth could vibiate with a frequency of 6-10 per second 
For a long time no explanation was found, till close observation of infants 
showing tlicsc high frequencies disclosed that the cause is a very quiclc 
rhvtlimical clonus of tlic tongue This phenomenon consequently was called 
QmvenuOi symbol Q 

The amplicucle of the quivering is about 5-^ mm, ic, always smallei 
than that of the sucking, pioportion 3 .2 to 10 • 1 With some infants the 
amplitude is faiily constant, witli others vaiying The quivering may appeal 
alone, "single,” introducing the gioiips of sucking as an aisis or following 
tlieni as a tail As often as not R. is missing when Q iiitioduccs the group 
On the other hand, the quivering may he “supci imposed” on tlie sucking 
fiequcncy, mainlv on forming secondaiy waves on the mam oscillation 
Tlie lange of Q is 40-100 per 10 seconds, although occasionally rhythms 
up to 190 wcic obseivcd. Although the highest fiequencics of R (and iV;*) 
and tlic lowest of Q are in the same tegioii the diftcicnce in amplitude made 
the disci iininations unequivocal in evciy case In fact, no infant with R 
or Ni frequency higliei than 35 had a Q fiequency lower than 60, which 
means that m each case theie u.is a consideiahic gap between the highest 
sucking and the lowest quivering frequencies The boideilinc towards low 
, frequencies is consequently well determined 

3’liis IS not so towaids high fiequcncics As mentioned, fiequencics over 
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lOO wcie observed m two recoids. Both of them belonged to the "super- 
imposed^’ form On the one hand it is very unlikely that up to 10 complete 
oscillations with fairly constant amplitudes could be pioduced by resonance 
only in a considerably damped oscillator. On the othci hand, one must beai 
m mmd that Hij’thms of 150-190 .ire within the icgion of (oi even above) 
the natural ficquency of the nppaiatus Only a still more leliablc recoidmg 
system will be able to decide whethei these high frcciuencis aie true oi 
deceptive. Fortunately only two lecoids show these high Q’s, the rest is 
within the range of 40-100 pei 10 seconds One can safely assume that these 
frequencies are truly recoided as long as the output wave is fairly sinusoid 
Some of the quiveiing lasted foi a fairly long time, up to and occasionally 
longer and five seconds Others consisted of 2-3 oscillations only I have 
chosen atbitrarily five as limit and any quivciing consisting of less tlian 
five oscillations was classified as "short” to difteicntiatc it from ‘‘long” Q 
consisting of more than five oscillations As mentioned often 20 and more 
oscilldtions were counted in one gioup 

A further characteristic of Q is its frequency of occuncncc in the one and 
same record. To describe this I used an arbitiaiy scale stalling with 
"sporadic,” through "some,” "many,” and ending with "legular ” "Sporadic” 
means that perhaps only 2-3 pronounced could be observed in one iccord 
"Regular” means tliat almost every group of sucking showed some Q, 
usually as an arsis and/or tail 

In this way I had four characteristics in terms of which to describe the 
phenomenon of quivering («) Ficquency of the oscillation, noimal langc 
40-100 per 10 seconds (occasionally up to 190). (b) "Long” or "shoit” 
(c) Frequcnc)'^ of occuirc/icc in the record "sporadic,” "some” "many,” 
" regular.’* (rf) "Single” or "superimposed *’ 

For classifying the Q ficqucncies a similai system w.as adopt'd as used 
with the Nu Nz, and R frequencies The groups were up to 50, 50-70, 
60-80, 70-100, and ovei 80 pei 10 seconds. Here, too, almost all the infants 
were consistent. Of the 106 iccords, showing Q, only foui were "dis- 
crepant ” All the "disciepants” were oldei than two months and all of 
them belonged to the group of infants suffering fiom "intestinal disoideis ” 
There is no inteidependence between the different kinds of discicpancy, 
e.g., no infant discrepant with regard to Ni, oi R was discrepant with 
regard to Q. Tlic number of discrepant lecoids is 13, amongst them five 
have Q frequencies. The number of Nz discrepancies is 8, four of them 
have Q ficqucncies. There arc six records "disciepant” foi R, thiee of them 
having Q, As mentioned, 53 per cent of all infants have Q frequencies and 
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consequently the above figuies piovc th.it tlicic ib no intciicLilion between 
disciepancy and quivciing 

Whereas "long" and "shoit*' Jippeaicd to be mutually cvclusivc, le, an 
infant cxhibiLing "long" Q’s showed haidly any ‘‘siioic" Q'b, the opposite was 
the case with "single" and "supeiimposcd " Vciy often tiic same infant had 
Q of both kinds dining the same feeding. 

Of the 200 lecoids 89 showed no signs of Qt while 99 doubtlessly did, 
12 rccoids wcie classified as unceitain, of these in 7 it was possible to dctci- 
mine a fiequency with some probability and consequently these weic mckided 
in the analysis of the Q letords making a total of 106 

The distiibiition of the infants shows the same pictinc Of ilie 100 infants 
44 had no Q frequencies, tiirce were imccilain and 53 showed doubtless (7’s 
Q behaves in a quite ddfcicnt w.ay to that of Ni, Nz, oi R. Fiistly, it 
does not seem to be influenced by age Almost cvciy age gioup has about 
tlie same pioportion of Q babies, i.c , 50 pci cent 
Table 8 sluiwi the distribution of the Q and noii-fj infants with icgard 
to the natuic of theii illnesses. 


TABLE 8 



Total 

No^ 

Un- 

certain 

Q 

NoC 

% 

Uji- 

certain 

!? 

Normal 

IS 

5 

1 

12 

28 

5 

67 

“Other” illnesses 

17 

9 

1 

7 

53 

6 

41 

Kespirntory Illnesses 

7 

1 


6 

14 


86 

Uespiratorv and 








intestinal illnesses 

9 


1 

4 

44pl 

11 


Intestinal illnesses 

to 

18 


22 

45 


55 

Intestinal sd 








“othci” illnesses 

+ 

3 


1 

75 


25 

Irritable illnesses 

5 

4 


! 

80 


20 

Total 

100 

44 

3 

53 





As the analysis of the 200 records shows almost exactly the same piopor- 
tions in the following only the 200 records will be discussed. The icmaikable 
featuic is the higli percentage of Q infants among the ‘‘normal" and the 
‘'lespiiatoiy" group, about 70 per cent As the contiol gionp of "rcspiratoiy-l- 
intcstinal” disorders, shows a low pciccntage (in 200 records) or the aveiage 
percentage (in 100 infants) I am unceitam about the significance of these 
proportions. In fact, it is very unlikely that Q has really any correlation 
with any of the examined qualities and the above propoitions aie probably 
incidental 
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Altlioiigli theie is a shallow in.i'cimum of Q infants about the middle 
freciuencies of A^. i c.. 12-18 pei 10 seconds, the variation is so little that it 
inobablv should rot be considered as significant Piobably the same is true 
foi the coi relation between the Ji phenomenon and Q Although infants 
with Ni+Ii fiequencies only show the Iiiglicst incidence of Q infants 
(63 per cent) the difteience to the average of 4045 per cent is pcihaps 
not gieat enough to justify biological mfeicnccs A fiirtlier aigumcnt foi 
the incidental ii.itiue of these figuics is the complete lack of any coiiclation 
between the fiequencies of Q on the one hand and the fiequencies of Nu No, 
and R on the othci hand The most likely inference is that quivering is 
.in independent and veiy likely afchaic qualm* of the individual infant which 
is not influciKcd by maturing ami shows no coirelation to the sucking fic- 
quciicies, ot to the disposition to ccitaut illnesses 

If we accept this view the quivcung can be described as a peculiarity of 
about 50 pci cent of all infants, caused by a sort of clonus of tlic tongue 
The usual range is 40-100 pci 10 seconds, the distribution of the frequencies 
showing a flat bcll-sbapcd cuivc with the maximum at 60*80 per 10 seconds, 
Neithci the shape noi the maximum of the curve shows any coiiclation with 
othci charactciistics of tlie infant 

The other thiec cliaractciistics of the quivcimg arc interrelated, though 
not one of them shows any correlation with the frequency of the quivering 

As mentioned above quivcimg may occur by itself, “single” oi may be 
“superimposed” on the sucking wave These two char.acteristics aie noi 
mutually excluding, the same record as often as not shows both Still theie 
IS a strong correlation between “long” and “single” on the one hand and 
“shoit” anil "supeiimposed” on the othci (sec Tabic 9). All the “long” 


TABLE 9 


Q 

Regii- 

lai 

Many 

Long 

Some 

Spo- 

radic 

Total 

Rcgii- 

lai 

Many 

Short 

Some 

Spo- 

radic 

Total 

Total 

7 

37 

7 

3 

54 


12 

20 

20 

52 

Siinglc 

Snpei- 

7 

36 

4 

3 

50 

— 

4 

S 

7 

16 

imposed 

6 

26 

3 

1 

36 

— 

12 

17 

15 

44 


Q’s (except one) in the “regular” and “many" gioiips arc single as well 
If we sum up .ill the “long” Q’s the percentage of “single” is 93 Amongst 
the “sliort” (?’s only aic “single,” the total pciccntagc being 31 

Whcicas 111 the “long” group the numbci of tlie "supei imposed" is always 
smaller than that of "single," the icversc is the case in the "short” group 
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The pioiiortioii of "siipci Imposed” amongst the “short” is 85 per tent, .imong 
the “long" 67 per cent 

Behavior with legaid to Q was the only trait whiclr was found to be 
influenced by se'c Among the 53 boys quivering whs obseivcd in 23, i e , 
in 39 per cent, .iinongst the 47 giils in 31, ic, in 66 per cent. The 0 
frequency shows the similar flat bell-shaped distiibutioii both with boys .ind 
gills The in<i\iimiin of the curve is at 50-70 with boys, at 60-80 witli giils, 
the dirtciencc, however, is so little that it is vety unlilcely to be signiflcant 


TABLE 10 



Rcgii- 

lai 

Many 

Long 

Some 

Spo' 

lailic 

Toial 

Regu- 
l.nr M.Tny 

Short 

Some 

Spo- 

radic 

Toni 

Hoyt 

bin^lc 

Sn pci' 
iinposccl 
loial 


7 

S 

7 

2 

1 

3 

1 

1 

1 

10 

7 

11 

3 

3 

2 

4 

6 

1 

3 

3 

3 

10 

12 

Gii h 

Single 

3 

10 

1 


14 

2 

1 

2 

S 

Siipcr- 

inrpoHccI 

3 

6 

I 


10 

4 

3 

S 

12 

I'oLnl 

3 

It 

2 


16 

4 

4 

7 

IS 

Boys (iiul Gills 
Single 3 

17 

3 

1 

24 

2 

3 

3 

8 

Siipei* 

imposed 

3 

11 

2 

1 

17 

7 

7 

8 

22 

Total 

3 

IS 

5 

1 

27 

7 

10 

10 

27 


Table 10, which is constiucicd similaily to Table 9, shows that the pre- 
pondeiance of giils is gcnci.il, in practically evciy group we find moie giils 
tliaii bovs Another symptom of the prcpondciancc of giils is tli.it .ill 
‘'rcgul.ai" aic girls, and that in the “inanv” gioup the ratio is 3 2 in 
then favoi This prcpondciancc, howcvci, docs not altei the proportions, 
which — eithei foi boys oi foi girls — aic almost exactly the same as in Table 9 
All the long Q\ (except one) in the "regular” and “many” groups .rie 
"single” as well If we sum up all the “long” Q's the peicciitage of "bingle” 
with gills IS 88, with boys 91. Amongst the “slioit" Q's only y ]-'/4 are 
"single,” the total peiccntage with giils is 33, with boys 25 While m the 
"long” group the numbci of “supci imposed” is .il\v.ivs smaller than tluat 
of “single,” the icvctse is the case in the "short” group The peicent.ige of 
“supei imposed” amongst the “shoit” is 80 with giils, 83 with boys, amongst 
the “long” 63 with giils, 64 with boys 
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A piob.ible explanation of these observations is that eacli Q infant has 

a chaincteiistic fieqiicncy of quivering and a chaiacteiistic mclinaUon to 

quiver. Those in whom this inclination is strong have Jong pciiods of quiver- 
ing, quiver fiequcntly and even while pausing Those Wilh a weak inclination 
have short periods only, qinvci occasionally oi even rarely and more likely 
when they arc sucking anyhow Those with a still vvealcei inclination make 
Up the ‘'unccitam'’ gioup, and lastly there aie infants with no inclination 

at all Table 11 shows that about half of the infants have no inclination 


TABLE H 



Records 

Infants 

Boys 

Gills 

No Q 

89 

44 

29 

IS 

Unceitain 

U+7) 

2( + l) 

1 

1 (+1) 

Q 

Spornuic 

2$ 

11 

4 

7 

Some 

28 

15 

9 

6 

Many 

4S 

25 

10 

15 

Regular 

7 

3 

— 

3 

Total 

200 

100 

53 

+7 


The figures iii luackcis denote infants with whom a frequency could he made out 
With some certainty imj who therefoie were included with the Q infants 


to quivering, about a fourth show a weak, and a fuiihei fourth a strong 
inclination Girls have not only a greater inclination for Q but also, if they 
quiver, they quiver more often though not longer than boys 
There has been much discussion about the lelation of sucking to bieatlung 
It was thought tlicrcforc interesting to examine whether quivciing and 
breathing had any influence on each other With seveial infants sucking 
and breathing wcic simultaneously recorded with the Polyginph The two 
rhythms were found to be completely independent from each other. 

D. Grouping of Sucking Beats and Pauses Duration or 
THE Feeding 

(Symbols F, 4, G, P, I, II, III) 

'Ilic phenomena described in the previous chapters, 7^2. Q> were 
found to be lately constant in the same infant, ic., if we find in one record 
certain frequencies of ATj, etc, with few exceptions, recoids of subsequent 
feedings will sliow identical or neaily identical fiequencics. The phenomena 
described in this chapter behave in a different way. Although there seems 
to be a tendency to keep them constant, this tendency nppaiently cannot be 
very strong, certainly much less strong than the one controlling the fre- 
quencies mentioned .above. 
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1. Dmalion of Feedinff 

As discussed nbovc, after some trials I gave up to lecord the late of con- 
sumption, and instead of it only tlic time of feeding fioin start to finish was 
measured (Symbol F) Fiona the beginning it was obvious that F was 
not characteristic of the individual infant Babies who finish then bottle 
in a verv short time one day may take ages the next day. Closer observation 
disclosed that a mimbei of external factors may influence the duiation of 
feeding The most impoitant amongst these arc. (a) the teat (new and 
stiff, old and soft, easy going or not, large oi small hole, etc ) , (i) tcmpeia- 
tiirc of tlic milk, (<r) position of the infant (habitual oi new, in his cot oi 
on the nurse’s knees, unattended or helped by the nurse, etc ) , {d) “wind" 
(some infants had to be made to sit up and bicalc wind 2-3 tunes during 
one feeding, othcis not once), (e) mood of the infant, (e.g, sleepy, very 
hungry, impatient because bottle was somewhat late, nutated by some patho- 
logical 01 theiapcutical process, etc), (/) changed food (especially with 
“intestinal" infants often a nuinbci of dittcicnt foods have to be tiied out) 

Some of these factors aie contiollable by the cxpcnmcntcr, others not, and 
still furthei ones arc possibly unknown to him Moicovei, to contiol the 
few contiollable factors (eg, position of the infant, nature of the teat) 
would have been a considerable overwoik for the nursing staff and thciefore 
every attempt at being moic exact than the noimnl hospital routine was 
abandoned after a few vain attempts. After all, the sucking rhythms weie 
kept constant undci normal hospital loutinc and it was thought interesting 
to obbcive which other chaiactenstic would behave m the same wav 

As the external factois could not be kept constant, a very fine classification 
of F would not h.'ivc liad much significance Thcrefoie all the times consid- 
ered ab practically average or “noinial" were taken togethei and contrasted 
with too long and too slioit feeding times Five-15 minutes were chosen as 
limits of the aveiagc or "noimal" group, the two other groups being under 
five and ovci 15 minutes respectively Only 18 iccoids finished under five 
minutes, 118 belonged to tlic .ivciagc gioup, and 64 needed moie than 15 
minutes 

In spite of F being not absolutely characteristic of the individual infant, 
ceitain coi relations arc obvious Young babies in general tend to need a 
shortci tunc, not one under three weeks old went beyond 15 minutes 
Whether this is due to “maturation” oi to “selective sampling,” oi simply 
to the fact that very young babies arc fed more often and thciefoie the 
amount of one feed is smaller than later, was not investigated 
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Natiiie of illness and state of healLh do not seem to have any influence on F 
On tlie othei hand, the influence of the sucking frequencies is unmistakable. 
Slower rlij’thms con elate in gcncial with quicker finish, higher frequencies 
with slower. Tins is equally true foi Ni as foi No and R "Regulai” and 
"inany ’ tend to coiielate with a tendency to long^i F’s. I do not think that 
this coiiclatioa has a high significance, in any case it tends to show that in 
some w.av high fiequcncies do not mean quicker oi hcttci woik, but possibly 
arc the sign of a general iriitabilitv. 

2 liehavioi Aftei Fimshing ihe Feed 

It was only during the suivev that I began to legistei systematically tlic 
beliavioi of the infants after they emptied the bottle completely (Svmbol 
Aftei F). Some of them stopped sucking as soon as tlicie was no more milk 
in the bottle. Seveial of this gioup fell asleep very soon, others played and 
cooed chceifully, while othcis began to cry Another group consisted of 
babies who continued sucking in spite of tlicic being no more milk This 
gioup too fell into several subgroups Some went on witli the same rhythm 
as if nothing liad happened. Others changed ovci to quicker frequencies, 
corresponding to their chaiactenstic N 2 01 R ihythin, in a numbei of them 
the Nj rhythm was only observed when the bottle was empty. Anotliei 
subgroup changed the shape of their sucking wave aftci F Whereas pre- 
viously tile wave was the usual one, 1 e., almost symmetiical witli slight 
predominance of the positive (pressure) lialf, after finishing the food the 
wave became predominantly negative (a leal sucking wave). Often the Nq 
rhythm ,ind the negative wave occuricd togethci 
These featiiies wcie not included in the statistical survey (a) because 
they were not sufficiently constant in the same infant and, {b) because, for 
dlfkcrcnt reasons, the recording had to be interrupted at the end of tlic feeding 
in a mimbci of cases, eg, the muse, feeding the baby, was already overdue 
and had to rush away to attend another baby, an infant who usually finished 
in 5-10 minutes, without warning went on sucking for 30-40 minutes and 
another infant was waiting for me crying with hunger, etc, 

3 Groups and Pauses 

Infants difter in the way in which the groups of then sucking movements 
are built up and in the way in which these groups arc separated by pauses 
The possible configurations are cmbairassingly manifold 

0 Fleiffht of amplitude of sucking {^Symbol A) This may be higli, 
medium, or low Although hcie, too, a tendency to keep the height of ampli- 
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tude constant was uninistakable, the influence of iiccidcntnl factois was so 
great that it was decided not to include it in tlic suivev 

b Shape of sucking wave. Fiistlv, it may be symincti ical, mainly posi- 
tive or mainly negative The s>'iiiinctiic€il wave with slight predominance 
of the positive half was the one obseivcd most fiequcntlv This feature, too, 
was contiolled by inlieicnt tendencies as well as by evtciiial factois One 
factoi was mentioned in the pievious section, the behavior of ceitain infants 
after F. Anothei occasion for negative amplitudes was the incidental blocking 
of the hole of the teat by some clot in the food liaid going teats too favoi 
negative prcdomin.ince As the lolc of such evtcinal factois seemed to be 
the moic decisive one, this featuic was not included in the smvey 

Secondly, the form of the wave was found to be diffeicnt It was peaked 
or lounded oft, almost sinus, it in.iv have a inoic oi less flat pl.itcau at 
the maximiiin .ind/oi at the minimum, it may be completely smooth oi slightly 
uiululaled bv sccondaiy oscdlations All not sinusoid features of the iccords 
li.id to be excluded fioni the suivcv 

t Paiisf<! {Syuiboi P) The inajoiitv of the infants did not suck con- 
tinuously When not sucking some infants icsted, the pen not moving from 
the 0 line With othcis the pauses were filled out moie or less completely 
with Q , otlieis again sliowcd ii regular not sinusoid oscillations of very small 
ninplitudc similai to the occasional sccondaiy oscillations of the sucking 
waves, nicnUoned above undei (b) It is likely that the two kinds of waves 
have the same oiigin, this assumption, however, could not be followed up 
With some infants all three kinds of pauses weic observed oi the same pause, 
cspeci.illy if longci th.in 1-2 seconds showed all three featuies 
el Length of pauses Tins varied coiisideiably Some weie veiy short, 
lasting foi not quite one second, othcis were vciy long, going on for even 
a couple of ininutes Piactically all the inteimcdiatc lengths wcie also 
obscived Not only the length of one pause vaiicd but also the sum total 
of all the pauses dining one feeding With some infants pauses occupied 
only a negligible fuction of the total feeding time, with othcis the proportion 
was almost the icvcisc. The interesting thing is that this propoition was 
cntiicly independent of F Even with vciy long F tlie sum total of all 
pauses could be coinpaiatively short In spite of vaiious attempts I could 
not devise a satisf.ictoiy system foi classification of the pauses and conse- 
quently this featuic had to be omitted from the suivey 

e Giovps of sucking beats (Symbol G), This, too, vaiied considerably 
in length Some groups lasted foi seveial minutes without any pause, others 
only for a couple of seconds With ceitam infants each gioup was intio- 
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duccd by a liighei than the basic ficquency, restart phenomenon Some infants 
with N2 fieqiiencies had the pccuhai featuic that they sucked in long gioups 
with Nu in short gioups with Na fiequency Otlieis showed Ni and N2 
frequencies in the same gioup Others again, had two cliffcicnt amplitudes 
associated with the two A^*s, usually the smaller amplitude with A^2. The 
sum total of the length of all tlw sucking gioups natuinlly vaiicd conversely 
with that of the pauses Theicfoie everything said under (d) can be re- 
peated here ))iulfi/is mufandn. As all these features did not appeal to be 
constant chaiactciistics of the individual infants, they were not included in 
the statistical suivey 

/ Relation of gtoups and pauses. The alternation of groups and pauses 
gives a charactcrisuc pattern to each recoid As in the beginning it was 
thought tliat these patterns might be chaiactcristic of the infant, scveial 
attempts were made at dcsciibing them in tcims tiiat would allow them to 
be treated statistically The one chosen ultimately was based on the relative 
length of groups to pauses. The following patteins were taken as types, 
(ff) almost continuous sucking, haidly any pauses (Symbol- Hardly P) ; 
(i) Almost continuous sucking, with interspersed short pauses (Symbol 
Int. ?) , (t) Groups of sucking alternating regularly with shoitcr pauses 
(Symbol- Reg. G>P); (d) Groups of sucking alternating regularly with 
longer pauses (Synibol: Reg (?<P), (c) Gioups of sucking alternating 
iricgularly with shorter pauses (Symbol: Irr (?>?) ; (/) Groups of sucking 
alternating irregularly witli longei pauses (Symbol Iir C?<P); {g) Long 
pauses interrupted by irregular very short gioups or only single beats 
(Symbol: P-j-bcats). 

It was possible without difficulty to classify the patterns according to this 
system, Some recoids showed only one pattern, others two or even thice 
(Symbols I, II, III). The adult mind would expect that the infant would 
start with vigorous sucking and finish with giadually diminishing vigoi, or 
after a pause or a period of less vigorous sucking, i.e., aftei some lest, would 
leturn to his initial pattern This is only paitly tiuc. A number of infants 
begin with iricgulai sucking and change over to regular sucking later in 
the feeding, This docs not seem to be coiiclated with the cluiation of the 
feeding 

Although tliere is an unmistakable tendency to keep to one pattern, this 
tendency does not seem to be vciy strong As it will be shown later, the 
sucking pattern is more variable than the chaiactcristic frequencies of the 
infant. 
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Tables 12 and 13 analyze the influence of the age ancl of the state of 
health of the Infant on the sucking patterns 


TABLE 12 


Age 

Total 


F 


Hardly P 

Intersp P 

ft, 

A 

0 

bt) 

V 

01 

ft, 

V 

C3 

u 

u 

P4 

ft, 

A 

U] 

Ui 

Ih 

ft, 

V 

u 

u 

u 

u 

P+few beats 

-5 

5-15 

15- 

D/iys 












1-3 

2 

1 

1 


1 


1 





4-7 

8 

3 

5 


3 

1 

2 


1 

1 


Mofil/is 












y> 

3 

1 

7 




7 




1 

yi 

8 


3 

3 

5 


] 



1 

1 

1 

4 

1 

2 

1 

2 

1 

1 





ni 

7 

1 

S 

1 

3 

1 



3 



2 

16 


11 

5 

S* 

1 

6 


3 

1 


2y, 

23 

4 

16 

S 

14 

3 

3 


4 

1 


3 

13 

2 

!0 
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4 

4 

6 


4 



Mouth 












ni 

23 

2 

U 

10 

12 

1 

6 


4 



4 

27 


17 

10 

8 

6 

10 


3 



4^ 

7 


4 

3 

3 


2 


2 



S 

16 

1 

5 

10 

4 

3 

6 

1 

2 



6 

12 

2 

6 

4 

6 

2 

2 


1 

I 


7 

4 


3 

1 

3 


1 





8 

4 


4 


2 




1 


1 

9 

3 


2 

I 



1 



2 


Over 












9 

3 


4 

4 

2 

1 

1 


2 

2 


Total 





77 

24 

55 

1 

30 

9 

3 


If we take the two first groups ("Haidly any pause” and ^'Intcrspcised short 
pauses”) togethci, the tables show that about half of the infants start with 
falily continuous sucking; a furthcj quartei, though making regular pauses, 
still keep up a constant puiposefiil cffoit Only the last quarter of the infants 
show iiiegiilar oi slack cflfoit Age does not seem to have a considerable 
influence The influence of the infant’s state of health is not veiy great 
though unmistakable The highest incidence of iiregulai oi slack patterns 
IS in the group of "intestinal and rcspiiatory disorders” and in the group 
of "irritable infants,” the lowest is with the "normal” and with the 
"respiratory disorders” gioups The diflfeienccs, howevei, aie not very great 
and possibly they aie not significant 
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2 

lo 
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Total n_ 

Intestinal and 
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Irritable ^ 

Grand total 200 
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E Constancy or Ciiaraciiiris’iic Flaiurrs or Behavior 

Moie than one rcconi was obtained fiom 51 infants Tlic following 
cliaiacteristics weic used m examining whctlici the infant was constant in 
his behavioi oi not' tlie basic ficqueiicv, the lestait ficquenoy, the second 
frequency, the qiiiveiing, the time to finish the feed, sucking patterns 

Of these chaiactcnstics the fiist four showed a considerable constancy 
under routine hospital conditions, whereas the last two were obviously less 
constant Consequently, it was decided to use only the first foui chaiactei- 
islics as ciitciia foi constancy of the inf.mt's behavior The ciuivciing consists 
of foul (liftcrent component cluractcnstics, namclv its ficqucncv, Us length, 
the fiequencv of its otcuricnce, and the quality of "single” oi "supciiinposcd ” 
In tins wav there weic seven diftcicnt fcatuics available foi the examination 
of constancy Foi desciihing the diftcicnt dcgices of constancy an aibitiaiy 
scale was used consisting of the f<iur i.inks identical, almost identical, 
similai, difteient 

Basic frequency is ncccssanlv present in cvciy iccoid, the second and the 
icstait ficqucncy, and the quivenng may oi may not be piescnt Rccoids 
weic called ‘idcntic.il” if in all of tlicm the same fcatuies weic ptesent 
(oi .ibscnt) if not moic than one ficqucncy was disciepant "Almost iden- 
tical” wcic classified lecouls winch showed two disciepant frequencies and/oi 
one cliaiacteiistic fcatuic was absent (oi piescnt) continry to the otliei 
lecoid(s) In these two classes the disciepant fiequencies wcie allowed to 
extend to the next group only If the discicpancy extended beyond the next 
gioup of ficqucncy and/oi one chaiactciistic was missing the lecoids were 
called "sunilai ” If the difteicncc w.is still greater the records weic called 
'‘diftcicnt ” In certain cases it was impossible to decide wliethci a certain 
fiequencv should be called No or R, consequently N 2 and R fiequencies 
weic occasionally grouped togethci when examining whethci tlie infant’s 
bcliavioi was constant 

Table 14 shows wbcthci tlicsc lanks aie influenced bv the numbci of 
lecoids taken with the same infant 

If we gioup "identical” anti ‘‘almost identical” bcliavioi together, about 
90 per cent of the infants examined show a great constancy, of the lemaining 
10 per cent, a further six pci cent aie faulj' constant, and only 4 per cent 
arc inconsistent Tlie distribution docs not seem to be influenced by the 
numhei of iccoids taken, if there is any conclation at all the senes with 
the higher numbci of rccoids tend to be moie consistent. 

Thicc moie possible factors of influence arc the inteival between the fiist 
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TABLE 14 

Records 

taken 

Total 

Identical 

Almost 

identical 

Similar 

Different 

2 

30 

20 

7 

2 

1 

3 

8 

4 

3 

I 
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8 

5 

2 


1 

5 

1 


1 



6 

2 

2 




9 

2 

2 




Total 

31 

33 

13 

3 

2 


find the last record of the series, the age of the infant, and the nature of his 
illness. Tabic 15 analyzes tliese data. 

To show that the 51 infants with imiitiplc records aie not a selected 
group, in the last but one row of Tabic 15 I entered the distribution of the 
whole material, i e , of the 200 recoids into the same gtoups as the infants 
with multiple recoids As 51 is nearly one quarter of 200, these figures 
were divided by four and entered into tlie last low of the table, The 
comparison of this last row with the low of the totals shows that the 51 
infants arc a good sample of the 200 records. 

The fiist two sections of Table 15 show that neither the age of the 
infant nor the interval between the fii!»t and the last iccovd of the seues 
have any influence on the constancy of the infant’s behavior. A further 
important fact is that neither the actual state of health no: a change from 
ill-health to lecoveiy have an influence on the constancy. As this is a negative 
feature I did not construct a tabic These three facts are perhaps the most 
important results of this research, because they mean that even at such an 
eaily age certain patterns of behavior are individually constant, are charac- 
teristic of the individual. 

In the group "ulenticar* and "almost identical" the nunibci of boys and 
girls arc equal. In the two other groups the boys prevail, the pioportion 
IS 4 to I As the nurabeis arc very small 1 cannot decide whethei this 
distribution is significant or incidental 

The last two sections of Table 15 show a difterent picture All the 
infants of the "similar" and the “difterent" groups had some intestinal 
disorders And even in the group "almost identical” the percentages of the 
intestinal infants is 27 as compared with only 22 with the not-intestinal 
infants. Conversely in the “identical" group the pcicentage of intestinal 
infants is only 57 against 78 of the non-intestinal infants. 

To sum up: infants show a remarkable tendency to use the same fre- 
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qiiencies foi sucking and for quivering in subsequent recoids The only 
gioup showing a less stioiig tendency aie infants with intestinal disorders, 
anil there aie indications that boys may be less consistent tluin girls 

F. Influence of External Factors 

In oidcj not to cause unnecessary -vvoik to the nuising staff, the noimal 
hospital routine was accepted as enviionment and no attempt was made to 
make it moie exact Th.it me.ms that the infants were fed approximately 
the same time evci 5 ' day, m the Duchess of Yoik Hospital the 3-houily 
habies at 6, 9am, 12, 3, 6 and 10 p m ; the 4-hourlv babies at 6, 10 a m , 
2, 6 and 10 pin , in St. Mary’s at 7, 10 am, I, 4, 7 and 10 pm Infants 
wcie lecoiiled at all of these times except the eaily moinmg tunes The 
feeding time was found to have no influence on the chaiacteustic beliavior 

The food was prescribed by tlic pliysician in chaigc of the infant and no 
attempt was made to intciferc with this Several times 1 was able to lecoid 
the fiist expel leiicc with a new kind of food and on two occasions tlie very 
fiist bottle m life Except foi signs of annoyance tiic nature of food had 
no effect on the chaiactcnstic bchavioi 

The same was tiue for the influence of the teat and of the tempeiatuie 
of the milk Teats when fiist used aie naturally stiff, the hole comparatively 
small, when sterilized a few times they become soft and the hole becomes 
largci New stiff teats vtcld milk with some difficulty only, old soft ones 
often allow a constant flow. If the hole was too laige, often the sucking 
frequency became blurred because of the constant easy flow, but nevei 
changed. Veiv stiff teats caused occasionally signs of annoyance Too cold 
or too warm milk was either icfuscd oi sucked with annoyance, the same 
was true for a disliked food oi for a teal that became blocked by the food 
Change of teat oi wanning up of the milk to normal tempeiaturc made 
the signs of annoyance <lis.ippenr but did not change the clwractciistic 
bcliavioi. 

Sonic cliildieii sucked without any fuss, starting as soon as tlie bottle was 
given to them and finishing with the last diop of milk oi often continued 
to suck even after that Othcls were reluctant, restless, or played about. 
With some these chaiacteiistics weie fairly constant, with others changing 
Some of the babies lost the teat or pushed it out of their mouth, a few of 
them iccoveied it spontaneously, others waited till it was given back to them 
This beliavioi was not constant either, and did not influence the chaiactci- 
istic features 

Some babies lefvuicd to suck at all unless the 


nurse attended them cUiiing 
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the whole fceihns pcnoil Most of the nuibcs have the tlcvitc of moving the 
bottle ihytlimicallv up anti clown thus stmiulatuig the infant’s mouth witli 
the teat This is a sound psychological help, the ihythinic movement usually 
stunulatcs a sucking response It was interesting that almost all the nuiscs, 
without consciously knowing, used ihythms concsponding to A^i, of 12-16, 
le, 1-1 pel second A'loic than 50 pci tent of my rccnids use these 
fiequencics A iuithci interesting fact was that in *.pitc of this ihythin im- 
posed by the nuise, when the baby began to suck, he sucked with fiis iiuli- 
vidual ihvtlim uninfluenced by the external, ailificial one. 

In this chaptci iL was meiuioiied scveial times that infants occasionally 
show signs of .innoyancc in then lecoids of sucking. Thcie arc scveial biich 
signs and they may be picsctu jointly oi scpaiatcly. The most impoitant of 
tliem IS the gi.idu.il changing o\ci fioin to A^ iliytlimb Fiibt gtoups 
appeal amongst Ni gioups, ilicic may be an alternation of A^i and A^n gioupb, 
tlicn moie and more Nj appeals, and finallv whole peiiods sliow notiiing 
hut Ni (and li) The amplitude m Hich eases cithei tends to mciease till 
maximum oi the sliapc of the oscillation giadually clianges to negative 
Othei signs of annoyance aic the bicakiiig up of the legulai patterns of 
bucking A very charactciistic configuiation is slioit gioups of maxim.il 
amplitude consisting of R -|- N-t ficiiucncics and lasting foi 2-4 seconds sepa- 
inted fioiu one another by pauses of 1*2 seconds Another configuration is 
inegiilar sucking with liaidly any gioups and badly defined ihythms occa- 
sionally leading to tl)c pattern "long pauses and single beats,’’ and then to 
complete icfusal I'hcse signs aic possibly chaiactciistic of the individual 
infant, but unclei hospital conditions it was not possible to study them 
systematically Annoying babies has the effect of using up then encigies foi 
ubtlcbs woik and possibly conditioning them to dislike their food Especially 
with ill and uiulcrnoiiiibhcd infants such expciimctUing is not admissible. 

It lb inteicsting that these signs of annoyance are almost identical with 
those aftei F Pciliaps finishing a meal is alw.ij's annoying foi an infant 

G Premature Infants 

Fifteen lueniatuie infants with 26 lecords wcic included in the suivcy, 
ab It was thought that they may icpresent simpler conditions Of these six 
were boys and nine gills. Eight (foui boys and font girls) inf.'ints with 
11 lecords were youngei than one month, the tcmaming seven, with 15 
iccoids, were between one and foui months old 

In Tables 15-17 all picinatuie infants aie compnied with those younger 
than 1 month 
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TABLE 16 


All PM 

PM infants up 

Ni 

infants 

to one month 
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7 

7 

10-14 
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— ' 


15 
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(I) 

(1) 

Each asteiiak denotes a disciepani Infant who was 

already included in the figtuc 

of the next lower fie«|ucncy 
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All PM 

PM infants up 


infanta 

to one month 
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Each asterisk denotes a discrepant infant who was already included in the figure 
of the next lower frequency 
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In all the sucking fiequcnucs the simpler iliythms prevail, so the lowci 
fiequencics in Nu R About 50 pci cent of tlic infants have no 

second oi restait ficquency (as compaicd witli 24 pei cent in full-time 
babies) In all these respects the young picmatuic babies show still simplci 
conditions. With legaul to Q ihcie appeals no such tciulcncy The piopor- 
tion of the no Q to the Q inf.ints is slightly lowti than the average of all 
200 lecoids, all the frequencies arc picsent, the high ones as well as the 
low ones It IS lemarkable that there is no “spoiadic” Q and theie aic three 
“iegulai’‘ 0\ (much above the aveiagc), but in the remaining two gioups 
the clistiibution is about the aveiagc willi vtiy young piematuic infants 
tlicic «uc no "long” and "single”, this is possibly due to the immaturity of 
these infants Tlicir available cncigv may not be sulTicient to allow tliem 
to go on quivciiiig foi a long time oi fm quivciing dining a pause. This 
explanation is in good agiecincnt with the distulnition of these fcatiiics in 
olilci pieniaturc infants which docs not diffci in any wav fiom that of the 
full-time infanfi 


TABLE 19 



One 

recoid 

DifFeiciU 

S e V c 1 a 1 

Similai 

t C C 0 1 cl s 
Almost 
identical 

IdciUicnl 

All PM infanis 

8 



+ 

3 

PNt infants up lo 
one month 

4 

— 

-- 

1 

3 


Almost 50 pci cent of the preinatuic infants was recorded only once, cone- 
sponding to tlie aveiagc figure of the smvey. Thcic was not one "difteicnt” 
or "siniilai” behavioi , the ilifitribution between the other two groups is 
veiy similar to that of the whole survey Which means that the constancy 
of bcliavioi is lilcclv to start in the earliest tunc of infancy The question 
to decide is whethci the beliavioi changes -about the age of 4-6 weeks oi not 
Sex had no iiilluence on the chaiacteristics described above, with the excep- 
tion of Q. Of the nine Q babies, six were girls and only thicc boys All 
thiee "single” Q b.ibics were girls and so were all the four ‘‘long” Q babies 
Of the tliicc “many” Q’s only one was a boy, and all the infants with 
"legulai” Q were girls. This is another argument that the quivering is a 
veiy archaic phenomenon and even in its earliest form there is a marked 
sex difteiencc 
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II Summary and Conclusions 

Tile aim ol tins investigation was to examine whether indisinitable objective 
(lata could be obtained about individual diftcicnccb of bcliavioi m eaily 
intaiicy. Siicbng of bottle-fed infants was chosen as the most jnomismg 
liold of icsearch and a method was devised to iccord objective traits of 
tlie sucking behavior Thimighout this investigation only data actually 
iccoided wcic coiisidcied, no subjective desciiption was allowed to influence 
the findings 

It was found that the suLlcing behavioi of infants is considciably moie 
complex, Init at the same time moic constant in its details, than desctibcd 
hithcito Although scvcial, picvious.lv unknown, phenomena were discoveied 
(Uiiiiig the woikj the most inipoitant icsvilt is pcihaps that certain tiaits 
of the su(.king bcliavioi manifest a remaikablc constancy All these constant 
ticiits arc of the ii.itmc of ihythms Each infant seems to possess Ins indi- 
vidual ihythin (oi ilwthms) and keeps up its ficquencv even under widely 
vaiving conditions 

Sucking IS a lepctitivc action. Apait from vciy few exceptions the lepe- 
titious aie ihj'thnuc.il. The lowest — and most fieqiientlv used — rhythm is 
the i(Tsic ftfqtteucy (A^t) Some infants do not use anj' other frequency, 
and even witli tliose wlio do at least about 80 per cent of the sucking is 
performed in the basic ihvlhin Its langc in the whole mateiial is 8-20 
(raiclv 6-25) per 10 seconds A number of infants keep a veiy strict 
rlivtlim not varying by more than 1-2 beats per 10 seconds duiing the whole 
feeding i\'Iost of the infants (except byi pei cent) kept thcii basic fie- 
qiieiicies constant within 4-5 beats per 10 seconds even in successive lecoids 

The next higher rhythm — dcsciibcd here foi the first time — is the leslmt 
fieqiiciuy (R) and the second ficqiinuy (Nz) After a pause some infants 
start sucking with a liighei rhythm which gtadually slows down — in 1-4 
seconds — to the basic ficqucncy Tint was called the restart phenomenon 
In ccit.un infants tins higher ficqucnq' shows a tendency to peisevcre espe- 
cially if the infant is .innovcd oi not quite at case; this ihytlim of sucking 
was called the second ficqiiency Veiy exceptionally (two, pel haps thice, 
of my 200 iccords) one mf.int may use only this N> during the whole feed- 
ing, but usually tlie pioj)orrii)n between sucking in N 2 and sucking in 
Is less than 1 5 About 25 pei cent use only A'^i, and 75 per cent in addition 
to A^ eithei R or N> 01 both The range for N 2 is 15-30 (laiely up to 40) 
per 10 seconds, for R 13-35 (laiely up to 50) per 10 seconds Both the 
N 2 and the R frequencies weie kept constant by the infants in a similai 
way to the basic frequency 
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Tlic most inteicsting discoveiv of this icscjircli is a vciy fast ihytliin of 
smallei amplitudes than that of sudcing It imy occui when the infant is 
pausing 01 It may be superimposed on the sucking movements propei Its 
lange is 40-100 (pcihaps up to 190) pei 10 seconds It has nothing to do 
with the intake of food I called it quivciing (()) because it is pioduccd 
bj' a clonus of the tongue About 50 pci cent ot the infants show it, it is 
nioic tiequciit in girls than in boys Uut whcthei boy oi gul, the infant 
keeps the fieijueiicy of its qinveiing constant. 

Tlicse foul ihvthnis — Ni, N^, R and Q — haidly varied in the same infant 
uiulei loutine hospital conditions Theic is also an unmistakable tendency 
in the infants lo keep a number of other features of then sucking behavior 
constant, the influence of vaiioiis cxlcinal f.ictois, however, was great 
enough to change them considciably Scvctal sucli not quite constant feaUiics 
were iiivestigaLed : the time needed foi the whole feed, the shape of the 
individual sucking cuivc, the amplitude, the length and the sum total of 
pauses, the sucking iiattcin built up of gioups of sucking movements, and 
of pauses 

Some of these features, as the sucking patterns and the shape of the 
sucking curve, wcie fairly constant, while otheis like the amplitude, the 
time, the length of pauses, etc, were found to be most vaiinble, le, easily 
influenced by extcinal factors 

A capiicioiisly varying response to an external stimulus is just as much 
pait of "individual behavior" as a faiily constant feature A full descrip- 
tion of individual behavior must take account of both kinds of lespotises 
As a fiist approach, however, it is advisable to use only the "constant" 
features foi the dcsciiptiou If the ficquencics Ni, R, and Q aic used 
as criteria the following types cineigc fiom my material 

1 "Noi/nal” infants Low basic ficquency up to 14, low icstart fre- 
quency not higher than 20, haidly any hl>> No discicpancy eithci in Ni 
or in R-No 

2 Infants sufjeung fiorn "vanous" disoideis' Hardly any diftcicncc 
fiom Type 1, peihaps both and R slightly highei, 

3 Infants nifjenng fiom "lespnaioiy"^ disoideis Middlc-high basic fie- 
quency about 10-18, middle high N* and R up to 25, tendency to be dis- 
ciepant in tendency to have both Ni and R frequencies in addition to 
Ni (especially in infants sufteiing fiom both lespiratoiy and intestinal 
disoideis). 

4 Infants suffering fiom "intestviar' disoideis' Ilasic ficquency up lo 
25, miclcllc to high and R up to 40 (even higher), tendency to be dis- 
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cicpaiit ]n and Q fiequcncics, tendency to luve both N 2 and R fre- 
(|ucncies in addition to Ni. Often iireguLir patterns of sucking Tendency 
to mcojisistcnt liehavioi 

5. mf/ints High Ni frequency' 15-25, middle Ingh iVa 01 R, 

no discicpancy 111 N\ 01 ATa {R) Tendency to irieguUr patterns of sucking 

In all these five types boys and giils behaved in the same way Duiing 
the wliolc investigation only two traits wcic distoycied on which sex had 
any influence One was that foni of the five infants with inconsistent 
behavioi, ic, those whose rhythms were not quite constant in successive 
lecords, nerc boys The otliei tiait was that guls quiveied moie frequently 
than boys 

Returning to the five types dcsciibcd above, it is impoitant to bear in 
mind that the correlation between sucking bchavioi and natuic of illness is 
not absolute, and although often iccipiocal it is by no means always so 
Foi instance, all "initablc” infants liavc high basic ficquency, but many 
infants with high basic ficqucncy aic not "initablc’'; on the othci hand, an 
example of icciprocal correlation is that about 50 per cent of the young 
"norinnl” infants have a basic ficquency lower than 32 and at the same 
time about 70 pei cent of all the infants having a basic frequency lower 
than 12 belong to the '‘noimal" group. 

Such not ically stitct coi relation liad to be expected foi three reasons. 
Firstly, no attempt at an exact diagnosis was made, c g., all soits of intestinal 
disorders if tliey were accompanied by diairhoca and/oi vomiting were taken 
together, in the same way all illnesses of the respiiatory tiact were grouped 
together It is certain that in a number of cases the actual illness is only a 
symptom of a constitutional weakness, m other cases, liowever, it is tlie 
result of a serious mismaimgcmcnf or of a massive infection One can expect 
only in the case in which the mam factor is the constitution that the rnfant 
will bcliave tiue to type Secondly, any constitutional peculiaiity is likely 
to be ot quantitative nature, some infants exhibiting the specific symptoms 
to a gicatci degice than othcis. And, thirdly, some of the "noiraar’ babies, 
though belonging to one of tlie "disoidci** gioups by their constitution, 
might not yet have time to develop then illnesses If we add to all that a 
few unavoidably faulty diagnoses, we can say that the coiielations found 
in this survey are significant 

It aigiies well foi the validity of the findings that irregular behavior and 
complicated patterns of sucking Were found to be associated with intestinal 
and lespiratory diseases. (It must be stiesscd here that the sucking behavioi 
did not change at all during recovery or even aftei a complete cuie ) Aftei 
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all the inouLli is the gate to the intestines and sucking the first step of 
digestion. Whcie we find .i tendency to digestive disoidcis, we may expect 
an iiregtiLar sucking heliavioi Phylogcnetically the icspiratoiy tiact is a side 
clninnel of the digestive system, it cannot be a surpiise that icspiiatoiy ill- 
nesses hcliavc in certain respects in the same way as intestinal ones. 

Only bottle fed infriiils weie jccoidcd. Moicovcr, all of them wcie hospi- 
tal inmates, the majoiity liecause of some illness, the rest (about 10 per cent) 
consisting of bahics recoided in the fiist foitniglit of their life in a maternity 
ward. This is fai fiom being a lepicscntativc sample Because of the sclcc- 
tiQii this nirUeiial contains moic exticmc cases than tlie average population 
Consequently, a noim.il population of infants would be moie umfoim, show- 
ing more simple foims and moic constant bchavioi than luy highly selected 
material 

The fact tli<al the matciial included so many extreme cases iiicicases its 
value foi the examination whctlici ccitain iiaits of bchavioi were Liiily 
constant. On the othci hand, its natuic made it impossible to find the 
solution foi certain othci pioblcms One important question that had to be 
left unansweicd is that of matuiation As no baby could be obscivcd con- 
tinuously fiom bath till the end of the sccond( oi third) month, 1 cannot 
say whether the observed shift to highti frciiucncics .about 4-6 weeks ot age 
IS due to matuiation oi to selective sampling The second question is very 
closely related to the fiist one Ccitmn illnesses wcie found to be associated 
with ceitaiii foiins of bchavioi The question is, whether the particulai 
foim of bchavioi is an inherent pait of the constitution, piescnt at a very 
caily age and the illness icprcscntmg mcicly a pionoimced but not essential 
featuic of the constitution which with propei care and some good luck could 
be avoided, or on the othci hand docs the actual illness cause such a deep 
distiiibancc that the sucking bchavioi cannot ictuin to its oiiginal simple 
foim foi some time, oi even fci life This is a liighly impoitant pioblcm 
but could be answcicd only if a large nunibci of infants wcie recorded 
fiom birth till at least three months of age,^ 

The qviiveiing stands quite apait fiom the other rhythms. Although it is 
just as constant as any of the othci rhythms, no coi relation could be dis- 
coveied between the quivering and age, nature of illness, state of hcallh, 
high or low sucking fieijuencics, rcgulai or irrcguLii behavioi, etc It seems 
to be an independent archaic featuic, winch is eilhei present or absent in 

‘Breast fed infants could be recoidcd too I do not think that it rvould cnusc con- 
siderable disturbance if once a week the infant is given a bottle instead of the 
bieiist In this way u vvii! not lie too difficult to obtain successive lecoicls of a 
numbei of infants, c g , m a child welfaic clinic 
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ihc indnulual Tlic fiist idea ai a ivisclu)'ai\alyi.t is that it is sclf-indulgciice, 
a wii of aiito-eiolic pl.iv, a sign of stiong oial cioticisni One of the theories 
of ])syclio-an.ilysis is that one of the main innate clifteteni.es between man 
and man is the difteient stiength of the individual component instincts If 
It could be demonstrated that quivering is a sign of a stiong oial eioticism, 
It would be the first instani.e that the sticngth of an instinct could be 
associated with a ineasuiable objective phenomenon An attempt was made 
at following up infants lecoided in 1942 with a view to examine which of 
them liad cievclopccl strong oial symptoms oi charactci tiaiLs Unfoitimalelv, 
of tlic 28 infants only 11 could be tiaccd, which mimbci was too small to 
allow any safe conclusions 

'I'lie main icsult of this investigation is that the most constant featuie of 
cailv sucking beliavioi is the infant’s chaiactciistic rhvthm (oi ihvthms) 
Although there is gencial agiccmcnt amongst psychologists, anthropologists, 
musicians, ait-hisunians, physiologists, etc, that ihvthm is one of the most 
archaic qualities of human life, there has been haidly anything wutten on 
tliftcrenccs in individual ilivthin An example of this kind of appioach b 
the often quoted book by Kail Huchnci (9) winch fust showed that all 
woik demands a ccitam iliythm and in fact is done in ihythm, iirespcctive 
of whethei it rcquiies one oi several woikcis Using Professoi Pear’s (34) 
wouls' “rhvthm in industiy mav piovc to be as impoitant as in music" 
Anchiopologists and industrial psychologists followed up tins idea and a 
good deal of work has been done to find out — what is the rhythm demanded 
by the particular job and how can the woilcei adjust liimself to the pai- 
ticular rhythm Altliougli individual diffcicnccs wcic soon discovered, the 
main inteicst remained in the study of the external conditions 

Experimental psychology (33) showed a sunilai attitude It has been 
known from eaily on that mental phenomena tend to be ihythmic.il Even 
nonsense stimuli, of equal stiength and equally spaced, aie perceived and 
rcmeinhercd in ihytlimical oidci (eg, metronome heats, nonsense syllables 
in a memory test, etc.). It has been found that it is extiemclv difficult to 
cauntciact this tendency; in spite of the most claboiate piciautions As tar 
as I could asccitain from the literature, the natuie of this superimposed 
ihytlini and whcthei it is individually difteicnt, has not been examined 
Experimental psj'chologists, like the anthropologists or the industrial psy- 
chologists, tuincd their uitcicst towards tlie external stimuli and investigated 
which qualities favoi and which hindei the peiception and the lemcmbeiing 
of the external stimuli in any ihvthmical oidei 

Allport, who with Vernon, made one of the most valuable contributions 
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( 2 ) Lo the pioblcin of pi*is.on.il ilivlhm, says “Time aiid .igain, in cveiy 
splicie . , the pioblcm of ihythm lecuis It is a pooily dellnctl subject” 

It IS hoped th.ic this investigation will be a coiitiibution to the study of 
pcisonal iliythins Sucking, especially sucking from a bottle, is a set task, 
a woik (Icmaiulmg a partiailai ihythm. Although the response of the infant 
IS not independent fioin the extcinal ciicumstanccs, fiom the set task, sldl 
the response is made only in ccitain Avell-dchncd, iiuhvidii.il ihythnib fiom 
the earliest days of life on 

Psychological cyamin.ition .is well as thciapcutical analysis show that iiuli- 
vulu.il cli.iiactcr tr.iits aic the eltcct of vaiious influences fiom biitli onw.iids. 
Every successful psychothciapy is a convincing pioof th.it cMcina! factois 
c.ui, moie 01 less deeply, motlifv the individual chaiaclei Nevcjlhclcss, it 
IS geneiallv acknowledged that theic aie deeply looted, innate, constitutional 
differences between diffeicnt individuals. It is hoped that tlie findings of 
tins investigation will contiihutc to a clcaici definition of these innate 
diffeicnces, 

It IS not witliin the sphcie of the picsciit papei to siiow lunv the difteicnt 
individual iliythms liave come to he .uloptcrl 'I'he inipoitancc of the findings 
is that individual diftcicncc in sucking beh.ivioi can be demonstriitcd in the 
veiv first (lays of life, and that these dittcicnccs .iic maintained and may 
form a basis of chaiactci traits. 

It would be mteicsting to follow up the diftcicnt sucking types in later 
life with a view to studying then chaiactcr development One may speculate 
wliether infants with iiregulai sucking pattcins will develop into irritable 
types with temper t.intiums, or children with one frequency only will be 
stiaiglitfouvaid, simple-minded adults, oi thoiC who quivei markedly will 
show one of the many dciivatives of oial eroticism like lic.ivy smoking, 
dunking, inccss.uit talking, a sweet tooth oi insatiable appetite, giecd, or 
altcin.Uivcly any of tiic icaction foiniations, eg, being a teetotaller, etc 
We know too little yet, but it is possible that the study of sucking behavior 
may jiiuvc to be a piuniising field in which lo st.ut such invcstigalions 


My tli.inks aie due to Piofessor Pcai foi hisgenLiom help, encourage- 
ment .Tnd p.Tlierice, to Mr James and Dr Sdilnpp for then found, 
sceptical, hilt alw.nys friendly advice, to Di Janossy, without whose 
ever ready help this research would have ceitainly stiaiuled on more 
than one of the manv mechanical difficulties, and Inst, not Icnst, to the 
nurses of lioth hospitals who tolerated with good humor .and foihcniance 
my intrusion into their well-settled and often scvcicly oveicrovvded 
routine 
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QUANTITATIVE-SPA'riAL APTIl'llDES AND MOTIVATIONS' 
CASE STUDIES XV-XVIID 

Giiiiil Study, DepuiliarKl of Ifigienr, Hai^aid Uui'Vi i sity 


F L WrLi.s 


In accoidancG with plaiA fotnnilateci in a pievious commuiucation (10) 
Cfi'iC studies have been picsentctl to illustiatc psvcliometric features of cases 
selected cspeci.dlv foi ps\cliiatiic liail-iatiiiKs of Vcibal Facility without 
Sensitive Affect, I, II (10), Vcibal Facililv ifith Sensitive Aflecl, HI, IV 
(11) ; Inaiticvilate hut not Physical Science Motu ations, V, VI (12) , both 
Physical Science Motivations uiul Inaiticulatc, VII, VIII, and of Physical 
Science Motivations but not Inaiticulatc, IX, X (H) Foiii cases wctc 
then iccouiitcd who wcie csppciallv disiiiiguishcd foi vcibahzed psvtbomctrics, 
with lefeicncc to any lellcction of these fcatuics in tlie pcisonal liistoiics, 
XI, XII, XIII, XIV (14) The picsent uiul coiicUidin[|t p.ipei cunccins 
Imii cases, XV-XVIIT, in whom the qn.mtitative-spati.il complex was rela- 
tively developed psvchomctJicallv, exainmed foi its idlection in then peisonal 
histones 

A. Cash XV 

Like Case X, tins man is one of thicc sibs in a family of using economic 
status, ii-Ncn somewhat fuithci than m the previous instance The mam 
overt traits of the fatliei aic vcibal .iml to a Icssei degree social, though 
thcie IS a liohhv that is coiisiiicnt with quautitativc-sp.itial aptitudes It le- 
appeais in the sun, but the nmtiual factoi has to be discounted The mothei’s 
traits aie piincipally domestic and vcib.ilizcd, and these complexes dominate 
the pictiiies nt the /inleceilents on both sides, no intellectual concerns aic 
mentioned, hut as elsewlicie, these may have been fiustiatcd by socio-economic 
factois Again, one of the s>ibs is on the side of vcibaLism lUid sociophilia 
In the othci a soinatotonic coiuponeni appeared dominant, with social .iggics 
sions and comp.u.itive lack of intcUcctual motivations 'I'he position of this 
case IS thus distinctive, outside the fathei’s avocational intcicst, it resists 
.1 psjchogcnic inteipietation 

Almost nu intormation is available on the eaily social life of this yuuiig 
icllosv, which in these eiicunistanccs c.iii be taken to mean that it had no 

^Received in the liditoiial Oflicc on August 20, 19+7 
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\ciy (listincEive fcntuies Thcie was a notably early manifestation of mathe- 
matical intcicst aiul ability In early adolescence tlieic was somewliat moie 
tliaii tile aveiagc athletic participation, as well as eaining peifoimancc, and 
no evidence of other than a noiinal social adjustment 

Initial impressions here seem to have been iieutial, save that the psychiatrist 
was especially impressed with "cncigy, activity and noimalitv.” Foi the 
jiliysiologisL, he laii less than thiee minutes on the ticadmill, building up a 
lactate ot no moie than 111 The somatotype rated ectomoiphy, mesomotphy. 
and endoiTioiphv in that order. A like oidci was yielded bv the sum of tile 
psvcliotypc components, that is the ccicbiotonic, somatotonic, and visceiotonic 
111 that succession, but this is one of the instances wheie suinmations can be 
iiiiskadmg. Pliysiologic.ally ^nd intellectually ccrcbiotonic, he was socially 
lathci somatotonic 

On these grounds he was assigned a Soundness Class of B. This is but 
partially reflected m the Outstanding Tiait assignments, which aic limited 
to llasic Pcisaiialitv Highly Integrated, Just-So and Practical Oiganizing 
All above aveiagc lating appealed also justified foi the items Dominancc- 
of-Mood, Sclf-Diiving, Vcibal Facility, Sociable, Pragmatic On the nega- 
tive side, singulaily enough, the one assignment sufficiently distinctive is 
Pliysical Science Motivations, provided one excludes the mathematical bent 
Theie is in this man a definite separation of the quaniitative and spatial 
motivations In this lespcct he suggests Case III, though in othei ways 
dissimilar. 

1. Test Obsetvaliom 

In this man Scliolastic Aptitude, vcrlial alpha, and wicabulary aie relatively 
close to avciage SAT is best, .5(r high, verbal alpha is 3o- low. BlAl 
and number alpha aie both over 20a high. This disparity is not gieatly 
reflected in his academic woik, which has been of higli level iircspective of 
topic, indeed, tliere is recoid of high distinction along some veibal lines In 
rlic alpha siibtests, the distinctive features arc the low verbal ratings in 
analogies and mixed sentences (the lattci 1.9<r low), and for number 
iilpha in the addition subicst (only 7<r high) The low analogies lating is 
hard to understand, especially in view of a statement of his that symbolic 
thinking of this sort is c.isy for him. 

The block assemblies (easy 1 2<r high, difficult 4a high) indicated more 
of an aptitude than had been exploited; some inteiest in meclianical prin- 
ciples IS leported, but relatively little in actual manipulative functions 
This IS m line with what has been said conceining the dissociation of quan- 
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titativc and spatial molivations in this case Howevci, a notably bettci atti- 
tude towaicls both the quantitative and spatial items is icportccl in com- 
paiison with the verbal, 

In the Roischach pattein, the foim level is only avciage, sceiiiinRly low 
lor one of the prccisionist tendencies, reported (on the other hand, the 
lesponscs weic inaikcd by "ovciqualification"). Ncaily half the responses 
wcic Animal or Animal Detail and tlicie was no full Human response. A 
distinctive featuic of the lecoid was a tendency to oiganizational response, 
about twice that of the gioup average (Piaciical Oig.tnizing was one of 
the Outstanding Tiaits). Popular icspoiisc was substantially aveiagc. The 
pattein was overweighted foi detail and latcd lathci less Lli.m aveiagc 
‘‘iichness ” 

Pictiuc Stoiy icsponsc is fauly well elaborated It is dominated bv thcinata 
of anxiety and "punishmcni-necd” of which tiaccs can be found m the 
peisonality as othciwisc obsetved, but the pattern would be misleading as 
a direct gauge of this m.in’s overt conduct. 

The handwiiting appraisal is labelled by the psychiatiist as ‘'very good,'* 
but the examin.ition indicated scarcely more than avciage agrceinent. For 
example, the senptor is cliaiactciizcd as “not cneigetic ’’ On the other 
hand, a certain infoiiority feeling is picked up, as is tlic scientific bias, in 
the diiection of “foinul logic” “Concentration on details” accords with 
the Roischach pattein, but the gcncial degree of integration is undei- 
estimated In tins connection, the present wtitci compaied the erpciimental 
sciipt which formed a basis foi this appraisal, with anothci sciipt produced 
undci more giaphologically satisfactory ciicumstances. In his opinion, the 
lattei would have yielded an appiaisal nearer the criterion 

2 . Lfliei Reiotd 

As noted, the academic achievement was of high level, ii respective of 
vcibal 01 scientific course contents. The wai service was of a technological 
charactci, moie specialized than that iccoidcd for previous scientifically oii- 
ented cases in the present seiies It is to be noted that while the assign- 
ment offered full expression to the stiict raatliematical talents and inteiests, 
It also made demands of moie spatial and technological sorts, for which 
moie talent than motivation had appeared previously Under the added 
motivations supplied by the existing ciicumstances, these talents have de- 
veloped to a comparable degree. The dubious position foimerly given to 
“Physical Science Motivatiohs” could not now be validated The basic 
"Soundness” class would probably be sustained 
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B Case XVI 

This IS one of foui sibs with an economic status about that of Case VIII, 
that vs marqmal for the total series The tathci’s occupation has been tech- 
nnlngic-il, tlioligh not at an advanced level, the mothei’s conceins outside 
the home li.ivc been along the lines of art and social seivice The ante- 
cedents generallv aie descnbed as “good inixeis,” and outside the father 
tlieic IS no evidence of technological concerns Tlictc is an occasional allu- 
sion to ''iigid” peisonality tiaits 

'I'he sibs .lie also desenbed as moie sociable than this individual, but they 
liavc had mote th.in then shnic of adjustment diflicultics, and do not evince 
an intellectual status compaiable to this man In him, theie ate nuiseiy- 
scliool age evidences of preoccupation with arithmetical interests Ability 
to play hy himself was also noted at this tunc His school ycais were 
maikcd by similar indwidualisttc tendencies, non-confoiming, and not well 
accepted into the gioiip Atlilctic paiticipation w.i8 minimal, but there weie 
coiisideiablc luihhy puisuits Initial impicsslons m the Study note an at 
least superficial enctgy and friendliness with a ccitaiii awkwardness of man- 
ner and an unconccin foi pcisonal appearance 

On the tieadmill he lan four minutes to a lactate of 141; it was thought 
that with more motivation he could have stayed the five minutes In 
Shclclonian body-build no component diftcis markedly fiom the mean, 
but ectomoiphy and mesomorph)' were gicatci than endomoiphy. The jisy- 
chotype on tlie other hand is heavily ccrcbiotomc, with scaicely any of the 
otliei components in any of the lubiics observed. The “constant enoi” 
toward cerebrotonia m this matciial is far outweighed. 

The Soundness Class originally assigned was C, but latci in the college 
career was revised to li, principally, it appeals, through impiovcil sociality. 
The Outstanding Trait assignments cieatc some difficulties Those of 
lecoid are Basic Personality Highly Integiatcd, Bland Aftect, Inaiticulatc, 
Physical Science Motivations, Asocial This is internally a consistent pat- 
tern enough, but the same cannot be said with lespcct to otlici data of 
rccoid as, for example, the Highly Integrated basic peisonality against a C 
Soundness Class If ‘‘iiitcgiation’* lieie denotes internal consistency, it 
stands as above; if it denotes mtegiation with the envuonment (cf 15, 
p 137), the latmg given is hard to leconcile with citlicr the C Soundness 
Class 01 with the history 

The ratings Bland Aftcct and Inaiticulatc appeal laigely situational m 
the sense desewbed clsewhcic (12, p 155). An mner affective life is described 
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which, while h.iicllv meiitmp a Sensitive Afreet i.iting, makes it difficult to 
justify the Ilhmd Neithei is it easy to see liow a peismul hbtoiv so iich 
as tins one is in detail of mental jiiocesscs could have been elicited tiom a 
basic.illy '‘inaitiuilate’* pcison 

Enough basic self-sufficiency to justify the assignment Asocial can faiily 
be claimed Theie is howevci enough conflict ovci this situation to justify 
a lating at least on the Shy side of the average Othei traits wliicli might 
to this extent he expressed in tcims of the Outstanding senes ,iic Inhibited 
and Just-So, vet it will be cleai that thci>c aie not necessarily general traits, 
though attaching to impmtant aicas .it le.ist oi ilub individual’s pcrson.ility. 

I Test Obsavations 

The huge lolc that motivational tactois have had in this ease, is consis- 
tent wall the multiple choice data The .dphas do not depait gicatlv fioin 
the norm, veih.il a quaitei sigma low, numbci a tenth sigma high In the 
College Aptitude 'Posts on the otiici hand, SAT is> 1 Orr low, MAT 1 +a 
high Vocablihuy langc i$ 2 2cr low. Thus the dispaiity against the 
vcibal increases, .dong with the ciiltuial influences (as luulici selected 
by motivation). The alpha subtest profiles give no consistent picture, and 
would not justify the picdiction of such quantitative ovci veibal nccomplisli- 
ment as is attested bv SAT/MAT, togetber witli the marginal vocabulary 
scoie 

The block assembly recoids arc among the best m the senes, the easy 
1 2ir high, the difficult 1 6y high Quantitaiional f.ictois evince however, a 
gicatci role in tins man’s inteiests than tlic {.jiatial aptitudes heie denoted 

Among the projective techniques, the Roischacli pattern is among the 
iichest obsciYcd in these c.iscs, well above anything outside the verbalist 
gioup, and compaimg favoiably with their average 'I'hc icsponse numhci 
IS neailv 2o- high, overweighted as to detail m the same degree as XV's 
(witli nciiilv twice as many icsponses) Movement dominates Color as it 
theoieticallv sliould, and iheic arc two of tlie laic maniinatc movement 
icsponses, not clscwhcie seen among these cases. Form level is not espe- 
cially high, much lower than one might expect in a person of the iigid semantic 
bias dcsciibed in the history, which bias is also consistent with his c.ueei 
motivations The only coloi responses arc classified FCj which ptobahly 
illustrates the ovei -simplification that chaiacteiizes the tiaditional status ol 
this category Theie is an excess of Object and Anatomy lespoirscs, the 
chief stiength of the iccoid fiom a iichness sUndpoint lies m the OnginaE 
It is believed that this response pattein would fairly validate itself against 
the piincipal features of the peison.ality 
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Pictme-stoiy response is well developed, with active aggicssive tliem.ita, 
though with cl noii-confoiming motif that recalls what the eaily histciy 
icinarkcd in tliii respect The handwiitmg analysis is psvchiatiically chai- 
actenzed as "good ” It is tlic more so in view oi the atypical personality 
of tins man, a featuic that seems to inteifcre with giaphological validities 

(9, p, 302) 

The disagreements aie in the direction of attributing more visceiotonic tiaits 
tlian the ciitciion allows, more "lefincmcnt,” "Icindlmcss” , and a lack of 
"independence " Tlic intiovcrsivc featuics aie well picked up, as well as 
the general character of the intellectual life, without specifying the veibal- 
quantitativc dichotomy, but noting the prccisionist tendencies in whicii the 
actual situation would be implicit 

2. Late) Recotd 

This man’s academic caiccr yielded Inghci grades in technological sub- 
jects tlmn in the small numbet of "liberal” couises that weie undei taken 
Extiacurricular activity was modciate and mostly along lines of tech- 
nological interest, but soaal adjustment unproved as already noted As 
witli so many otheis of these aptitudes and/or motivations, the essential 
war service was perforce technological The caieer is pioceeding at an 
advanced level along these lines and more creativity is indicated than in 
previous cases of this general nature (cf the Rorschach and picture-stoiy 
data) Atypically of behavior (m no way antisocial) appears at times, 
he seems to have energies to cany these off, but it is not wholly ceitaiii 
that he will continue to do so. The asociality continues, oi lathei shyness, 
since theie is evidence of conflict about it. Such integiational difficulties, 
manifesting themselves also in mood fluctuations, may be inteifeiing some- 
what with career progress. 

C. Case XVII 

This IS one of a family of several children, of very superior economic status 
The family background is cvccllcnt, and exemplifies the point sometimes 
made by geneticists, that while "uppei” class families usually have fcwei 
children, the psycliologically supeiiot families within that class tend to have 
several cliildieii There is considerable talent among the antecedents, it is 
artistic and/oi social; quantitative oi scientific mteicsts oi accomplishments 
are scarcely mentioned The same is tiuc of the sibs In then desciiptions, 
character tends to be stressed more than accomplishments in the ordin.ny 
sense. 



F L WEI LS 


125 


The childhood seeins to have been maiked by an exceptionally ready 
adjustment to the demands of iipbiii^ing, witliout the liabilities often asso- 
ciated with the model child. Theic is special mention of an “infectious” 
laugh Yet thcie is iccoided a ceitaiii difficulty in eailv contacts out- 
side the familv circle, whose interpietation is distinctive It is conventional 
to suppose that dcrilings with older and yoiingci sibs afford salutary prac- 
tice 111 the rivalries, etc, that must be cncountcicd outside In the present 
instance it is suggested that the family setup was so harmonious tliat such 
pi.ictice was not aftoidcd. Consequently, this youngster, though funda- 
mentallv a higlily social being, faced his playmates vvitli a social equipment 
not dissimilar to that of the conventional “only child.” His good intelli- 
gence and basic integrations prevented these difficulties fioin becoming serious, 
but they are the foundation of the Outstanding position assigned to tlic 
trait Shy, whose ramifications in tins peisonality seem principally responsible 
for the assigned Soundness class of B Nowhcic in tliese histories has there 
been observed so cleat and detailed an account of the special meanings 
attached to the Shy trait in this setting. Athletic pniticipations had some 
part in managing tliesc problems during sccondaiy school years, though not 
comparably to C.ibe I, the attack seems to have been more direct, through 
social participation itself, which was doubtless facilitated by tlic genuine 
motivations 

These are definitely social lathci than idcatioiial or technological. Lack 
of interest in mechanical matteis is stated clearly and positively; and he 
confirms what has alicady been said about the lack of scientific concerns in 
his family In developing this topic lie puts himself on the side of "semantic 
elasticity” The precision of the woik and thought necessary in science is 
foreign to his development, he considers himself too careless and inexact to 
be a good scientist At the same time his second.uy scliool matiiematics 
had been good enough to make him think of keeping on with it, but it was 
icadily dropped undei a conflicting motivation 

Foicign languages have been learned with considerable readiness The 
extracuriiculai activities have been relatively verbal, but appaiently because 
verbalism is an instiument of sociality, and not foi verbalism’s sake as such. 
There is for example little or no seiious cxtracunicular reading Yet there 
IS an insiglited inteicst in individual differences and their bearing upon 
social issues that would be creditable to a much more advanced intellectual 
maturation. 

As first seen here, the impressions seem to have been neutial, there is a 
singular lack of bchavioi description, though one obseiver records him as 
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"modest, sinceic” Dcs|>ite his modeiatc atliletic iccord lie ran the five 
minutes on tlic treadmill, to tlw fairly high lactate of 164. The body-build 
IS chiedy mesomorphic with ccloniorphv least marked This is at variance 
with psvehotype, where the somatolonic featuies aie least maiked, but the 
tomponcjits aie nioic balanced than in most of these cases As above noted 
the Soundness class was B, a conbiderable selection fiom the trait-sciies was 
assigned as outstanding, namely Basic Personality Highly Integrated, Sensi- 
tive Aftecl, Practical Organiaing, Self-Consuous Introspective, Shy, Sociable, 
Pragmatic, Sorial Science Motivations, Human Values Self-Dnving and In 
hibitod would also nieiit a less distinctive place On the minus side of the 
nveiagc, the liibiory would justify placing Bland Aftecl, Ciiltuial, Cieativc- 
Intuitivc, Physical Science Motivations, Dominance of Mood, Unstable 
Autonomic Functions. 

1 Test Oheivattoiis 

'Phis case picsents vaiious contrasts with the preceding In case XVI 
the MAT was about a sigma highci than the alpha numbet, in tlie picscnt 
case both alphas run rouglily the same degree higher than the SAT/MAT 
This IS a function of tlic diftcrential motivations. In Case XVI these weie 
especially towaids tlic scientific, in the picscnt case conspicuously lacking 
on the scientific side, though .it least average on the verbal side, to judge 
from c'ctraciiriiculai activities. It is a conspicuous instance of disjunction 
between motivations and test aptitude Even the verbal inotlvations have 
been rather superficial (instrumental to social) as attested by a vocabulary 
lange scoie 6cr low in the presence of a verbal alpha 1 2o higli (numbei 
alpha IS 2 Off high). The verbal subtest piofile shows no particuki divei 
gencics except foi Samc-Oppositcs, which ties in with a low vocabulary scoie 
In the number subtests there is conspicuous weakness in Authmetical Reason- 
ing, which scoics only to the local average It seems laigely a socio- 
economic function that the vocabulary scoies so much highci than in the 
previovis case 

From a piojcctivc standpoint the Rorschach pattern is heavilv ovci- 
weigbted on the side of Wholes. Tlus and the slight role of Form (only 
seven F’s out of 22 responses, and two of these F — ) would speak strongly 
against the technological oiicntation which actually appears absent. There 
is fair development of both Movement and Coloi with Movement <;Iightly 
in excess, and the Human catcgoiy is more developed in pioportion to the 
Animal than is usually the case In general richness the response would rate 
close to avetage. Picture-story response is elaboiatcd well but keeps close 
to mental pioccsses and records veiy little action 
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This IS one of the j^iiiphological evaluations showing the least agiccmcnt 
with the criterion Worldly ambition is much oveicstiniated, as is degree 
of energy output to suppoit it The Shy tiait is completely missed, a self- 
assertive ascendance being emph.ujzed , and at the &imc time he is described 
as one who would do well in manual-mechanical pursuits On the other 
hand the basic cxtraversion is picked up, as is the fairly active emotional 
life and bodily lohustness, also the Piactical Oigaiiizing of the Outstanding 
Traits. 

2 Lnlet RtcQul 

The .icadcmic lecord is spotty, couises mostly vcibal, low giadcs in the 
scientific couises taken An active aiul ovetlly vety successful social life e? 
icLoided In the armed foiccs the woik was of a chaiactci to c\ploit the 
<liicintit.iti\c aptitudes shown m tests, and motivations wcic such as to sus- 
tain these While them was no combat seivicc, there was. consulciable c\- 
posiue to enemy action, well sustained, with various awaids and excellent 
seiviLC latings Catcci motivations have never been very specialized, but so 
fai as IS known, a normal icadjustnicnt to civilian life has taken place 

D Cash XVIII 

This man comes fioin a lioiischold, closest to W Lloyd Wainer’s; “urban 
middle” gioiip, in the piesent senes raihci close to XV socio*econoinically 
The family is of good size, and this man’s position among sibs is a medial one 
The parents aie distinguished foi sociality, the father occupying positions 
of lelativc prominence Intellectual functions are not emphasized among 
the parents oi otlici antecedents, neither aie technological ones Among the 
sibs, as in tins man himself, intellectual functions arc becoming more manifest, 
seemingly associated with a rise in the family’s social status. Eai ly social 
adjustments seem to fiave been easy, and the household lathei distinguished 
for Its good mental hygiene with the cluldicn A certain lack of athletic 
capacity appeared not to mtcifcrc with his acceptance in Ins age gioup, thougii 
latci there was very adequate athletic paiticipatioii plus a vaiied extra- 
curiicular life His chief souicc of prestige was an lutistic accomplishment, 
which, however, did not appear tcmpciainciitally icpicscnted 

Initial inipiessions licic implied more tension and less security than would 
be interred from the above, but the recoid docs not foimulatc reasons foi this 
Like XVII he i.in the treadmill foi the full five minutes, and wliile the 
lactate was no more than 147, appealed to have put out gieat cftoit, and 
pushed himself close to exhaustion Body-build closely resembles that of 
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XVU, with prominent mesomorphy, and cctoraorphy still less developed 
tlian in XVII Psychotype of record corresponds in tins case, with minimal 
cerebiotonic characteiistics, and a faiily equal development of somatotonic 
and vi'iceiotonic components. This is a setup comparatively favoiable to 
social adjustment, though the latei recoid points to an undervaluation of 
ccrcbiotonic featuies. 

The assigned Soundness class is again B, and the Outstanding traits are 
given as Basic Personality Highly Integiatcd, Bland Affect, Piactical Or- 
ganizing, and Piagmatic Jiist-So and Sociable tendencies seem above 
average in the liistory, and othei remailcs suggest this status even for 
Veibal Facility m some aspects Negative ratings are assignable to the 
Items Unstable Autonomic Functions, Dommancc-of-Mood, and Physical 
Science Motivations In this last respect he repicsents the negative of the 
psj'clionictric basis on which he was here selected. Tlic motivations are 
described as definitely social^ and the Jiistory lemarks “ and uncon- 
sciously It seems to have been this factor whiclt has pievcntcd any thought 
01 interest in science the idea of working alone, isolated in a laboiatory, 
would not appeal to him ” On the otlier hand it is pointed out that, in 
accoid with the psychometiics, he had done well in mathematical .and science 
courses In icspcct to the foimer, there was a hieing foi its "certainty 
and logical thought” (the semantic rigidity of the typical science motivations 
observed in previous cases) , but it is quite ovcishadowed by othei interests. 
These are definitely not verbal in the academic sense; tlie verbal scholaiship 
had been below the level of the scientific 

1. Test ObscfvatiQiis 

The dominant feature of the multiple choice woik is again that of native 
alertness inhibited by limited cultuial advantages (oi limited interest in 
cNploiting such as there were) The lowest rating is that of vocabulary, 
1.5o- low Insignificantly higher is S/JT, 1.3ct low. Next in line is MAT, 
.2ct high The alphas yield the highest scores, vcibal high, number no 
less than l.So- high A% might be anticipated, Same-Opposifccs is the lowest 
verbal subtest, 3 (t low, while Directions is exceptionally high, 1.2t;. The 
miinbci subtests do not difter greatly, but Addition is tlie lowest, some 4£r 
below Arithmetical Reasoning, the highest. Both block assembly senes aic 
about 2 <t below local avciage, 

Fiom a projective standpoint, the Rorschadi pattern is a distinctive and 
critical one. Only 14 responses aie recorded, but these have so high a level 
of richness as to receive a grade surpassed by scarcely 5 per cent of the group 
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as a whole. It is dominated by “VisU," with much oigani’/.ation of com- 
ponents. There arc no Human oi Movement icsponscs of any soit, and 
the form-level is low in the sense of little adlieicncc to tlic normal associa- 
tions with the given shapes, or pioduction of icsponses denoting specific 
shapes. Color is somewhat developed, the scoie would be 2 5. Ovei one- 
third of the lesponses were rated Original. 

This IS a pattern (a) much iichci than the multiple clioice data miglit 
lead one to expect, (i) out of line with the high qiiantitative, low verbal 
multiple choice; (t) somcwh.it moic m line with the social motivations cv- 
picssed. hut (d) again out of line with the compaiativcly “bland" and 
objective personality pattern which had been obscivcd. 

Tile piescnt case is one of the less frequent, where pictuie-stoiy response 
IS notably flatter than Roischach It is not up to avciage in development, 
of icdsonablc extent, but vciy supcrfici.il fiom thematic standpoints The 
handwiiting analj'sis iccoids no actual disagreement with tlie ciitenon, though 
the aica involved is taigcly limited to the social leattions. Heie it is agiced 
that the man is “fundamentally the affective tjqie can become violent on 
occasion” (two Roischach CF's m 13 icsponscs) otheiwisc an “adaptable, 
happy-go-lucky, good luimoicd individual . . should be the typical e\tia- 
vert ” liody-biiild is icasonably well estimated Some olhei points in tlic 
analysis aic ciiticuil, but cannot now be checked against the cuteiion, eg., 
“lacking m initiative oi peisistcncc to foigc alicad . innn of moods, spells, 
whims,’' In comparison to such eases as IX, X, or XV, the loimer might 
be sustained , the latter is much more doubtful 

2 Latei Ret at <1 

The academic giades given this in.in ran slightly above the middle range; 
theie was minimal woik in the sciences. Exitacuiiiculai pniLicipaLion is 
model ate foi a person with the recorded sociophilic motivations, but the 
preoccupation of war ycais must be discounted This is a case where as 
in Case XI, service needs appaicntly led to a (non-combat) assignment lather 
off tlic motivational beam, and though its demands weic satisfactorily met, 
the duties were less stimulating than was the case in most others of the 
present senes. Upon sepaiation, giaduatc profcKional study has been taken 
up with apparently satisfactoiy adjustment and piospccts But again as in 
Case XI, and noimally for that matter, but in contrast to sucli as V, IX, 
or X, the period of war service was a substantial mtciruption to the develop- 
ment of a life pattern. 

The record piesents a number of puzzling features Apait fiom the initial 
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dib/unct(on liehifpn quantitative aptiludes and motivations, what were the 
dynamics of this man’s social attitudes? Was he so uncomplicated an “ex- 
tiavert” as psycliiati\ and grapholog)' made him out? How was the ex- 
travcisioii related to tlie quantitative aptitude? What were the Rorschach 
Vist.LS (also anatomies) doing in such a peisonahty? Why were there no 
Human lesponscs, and why, in a peison labelled “Piagmatic,” no Details? 
Adjustment problems that aiose in war service .iic more intelligible on the 
basis of these brief but atvpic.xl icspoiiscs than by the iclatively invulneiable 
picture summarized in the Outstanding Traits Or lather, when sucli le- 
sponses uccui along with the assignment of such Outstanding Tiaits, it is 
an indication that tlie peisonahty is moie complex than readily appears This 
IS peihaps tlie least undcistood of all these 18 cases, and theic is none of 
them wlicie fin tiler ‘'depth’psychology” miglit have had more to contribute 

E Comparisons, Discussion 

It seems that a suminaiy compiiison of these four cases should be merged 
with "acioss the bo.iid” consideration of the entire gioup, Cases I-XVIll. 
It will be recalled that these cases are thioughout selected for ccitam extreme 
positions. A function ol extreme cases of all sorts is to test liypothcses which 
concern the meanings of features in which they arc extreme. For example 
a pattern of Roiscliach AJ mav well be as Miinioc finds (6), significantly 
associated with verbal scores superior to quantitative, but this in no way 
piecludcs a case like XII, in whom one of this group’s most positive attitudes 
towaicU and negative towaids '"Q” is accompanied by no human move* 
ment responses at all 

That the exception "proves" the lule means not the substantial falsehood 
with which populanzation has invested this saying, simply that il tests 
the rule ^ But failures in these cases to support the central tendency at- 
tributed to such a relationship do not operate against the ccntinl tendency 
as such They should serve as wholesome reminders of deviations which 
one must be leadj’ to accept among actual cases, and as safegu.uds against 
“tyiaiiny of ilic norm Tlic educational significance of such safeguaidj 
has lately been pointed up by Harold Jones (4) 

It IS proposed briefly to examine salient features of these extreme cases, 
in respect to the following relationships (a) of natuie and nuiture in these 
psychometric and/or motivational patterns, {b) of these verbal and quan- 
titative motivations, to sociophilic tendencies, (t) of somatotype to these 

’That a word for “test” should thus acquire the meaning of “establish” is a 
striking demoniiralion of what wishful thinking can do to semaniics 
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disjunctions of vcrh.il aiid quantitative tendencies, and to psychotype generally 
foi these cases, (d) of ceitam Rorschach categories to iclcvant variables in 
the history oi iisj'choinetiics. 

First in regard to evidence foi n.ituie-iuiituic oi gcnogcnic-psychogenic 
concomitants in the evtieme positions governing these selections Fioin a 
genetic standpoint, separate consideration is given to (/?) antecedents {other 
than parcntsi), (b) the parents, (c) sibshlp Estimate was m.idc fioin each 
case liibtorv as to how each of these factois conesponded with the factors 
on which the ease had been selected This iiitoimation mav tend in the 
same direction, in an opposite diicction, oi it mav be nciitial oi laclcing 
I'he least satisfactory mformation natiiiallv conccins the antecedents Siicli 
as It IS, It has foi the most part a negative lallici than ncutial aspect One 
reason foi this is that the tiait most laigcly siicsscd in these .intcccdcnts is 
sociability, whose lelationship to the tiaits hcic considcicd, with tiic exception 
of Vcibal Facility, tends to be negative Cases VII and XVIII arc examples 
of tins, Case VI IS siipcrncially another hut piohably spuiicnis, since the in- 
aitiqulatencss foi wlucli lie was selected seems to have been so largely situa- 
tional In all of the present four eases XV-XVIll, the infoimation on tlie 
antecedents points lathcr away from the maikcd quantitative excess tliat is 
obseivcd in these individuals themselves 

In the aieas of paientage (here to all intents the fathei ) tlieie is moie 
coircspondcnce, for winch nuitur.il influences and identifications can be held 
at least to some account, as in Cases III and Xll Other cleai positive eases 
are IX and XIII, in V the balance is also on this side. Yet in almost as 
many instances the bi.is of the fathei seems to Iiavc been on a side difteient 
fiom or even opposite to the son’s Only in XVI among the present four 
c.^scs IS there found a technological bias m the fathei, of a much moic modest 
level th.in the >on’s. Case I with his moie quantitaUvely-uimdcd falher, is 
also an instance in point; I’s verbalism was indeed largely reactive, but so 
pioiiounccd a leaction denotes favorable picdispositjon. 

In respect to sibs the piobleni is complicated by the geneial bias of males 
towards quantitative, of females tovvaids vcibal tiaits, thcie is also the 
possibility of environmental differentwls favorable to the extremes here un- 
dei studv, but none have been discerned. Most of the sibships are rathei 
negative to the extreme qualities presented m these cases, II and XIV fur- 
nisli marked cases in point, X .and XII would also support them In V, XI, 
and especially Xlli the sibship rather accords in the present respects, XIII 
IS distinctive in that this verbal tr.iit complex is developed in all tliiec areas, 
of antecedents, parents and sibs, XV and XVII on the otlicr hand appear in 
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this sense as genetic “sports”, their special technological bias is scarcely repre- 
sented m antecedents, parents oi sibs. 

A gicat deal of such evidence can be given eithei a gcnogenic oi psy 
chogcnic interpretation, according to the bias of the student, If the inade- 
quacy of a psychogenic hypothesis is die moie patent, this may be because 
Its failures arc the moie easily tiaccd. It is at least i>ossible to exclude moie 
of psj/chogenics than it is of genogemes, and the picscnt evidence favors 
giving the gi cater weight to constitutional factors. Psyciiogcnesis can obvi- 
ously foster oi iiilnbit the development of such tiaits, in these cases this 
fostciing seems to have happened to a gieatei extent with veibalism, cf 
Cases I, III, IV, bunging out potentialities that were lacking for quan- 
titative aiul/oi siiatinl functions These extremes are genetic “spoits" lathei 
(han mutations, in the sense tliat they arc not to be looked for in the de- 
scendants, any moic than they occuircd in the antecedents. 

This IS not to dispute the existence of heicditaiv stiains disposed to 
particulai gome combinations, but the picscnt occuiience of “sports” has 
Its paiallel m many figures of historical note They spiing fiom undis- 
tinguished antecedents, mature in undistinguished surroundings, and leave 
no comparable posteiity. If each of Napoleon’s troopers earned a maishal’s 
baton in Ins knapsack, madame also cairicd a maishal himself in her ovaiios 

A significant association of the Verbal Facility trait complex with socio- 
philia is characteristic of the total case sciies from which Cases I-XVIII aic 
selected, and is almost ccitainly a gcneial phenomenon. But when the 
criterion is a multiple choice test verbalism (“verbalism of ccrcbiotonia”), 
a somewhat opposite tendency has been noted by Cnttell (1). This 
dichotomy of attitude versus aptitude is not so well made out on the quan- 
titative-spatial side, but the piescnt Physical Science Motivations group 
was ccitainly less Sociable Cattcll’s multiple choice data aie substantially 
ncutial on the quantitative side, on the spatial side the systematic evidence 
is meagre, but Freyd’s early findings as to the lessened sociality of the 
spatially apt have not been offset How do the present cxtieme cases stand 
with reference to these generalities^ 

Of cases I-IV, those selected for Verbal Facility, only II was distin- 
guished as Sociable. The soaability of these cases has previously been 
furtlicr discussed , but it is pertinent to recall the complications introduced 
by Sensitive Affect (I, more especially III and IV), as well as the geneially 
high multiple choice verbalism of these cases, each of which factors seems, as 
above, associated with reduced sociabJity None of these cases well fits 
the generality of verbalism’s relation to sociability, II does so best, but his 
SAT of 2,lo- high, is far out of line with CattcU’s findings on this point 
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Tuiinng now to Ca'^es XI-XIV who were selected foi a specially high 
status m verbal as contrasted with quantitative test status, and without com- 
mitment as to Veibal Facility. These would be inoie directly comparable 
with the data picsented by Cattell. None of them rate sociable in an Out- 
standing sense, though m XI and XIII the attiibutc would have rated 
above the total group avciagc X^I on the other hand was specifically assigned 
Asocial and Sliv. As should have appealed in the preceding accounts, the 
foui aic decidedly contrasting personalities, whose social qualities ate but 
little leflectcd in the psychonicti ic atlriluitcs which they shaie XI was 
assigned Veib.il Facility, but m none of the othcis does tins quality leccive 
an above aveiage lating 

Since these iclativciv veibalizcd cases diftci so much among each othei, 
one should expect little in the way of tonstant patterning ovci and against 
the quantitativc-spatial complex. In this latter group it is fair to include 
Case V as well ns Cases VII-X fiom an altitudinal standpoint, and Cases 
XV-XVIIl fiom the psychometric standpoint The attitudinal gtoiip hold 
true to type with a compaiativc icduttion of sociability, this icduction is 
less developed in X, wlieic the attributes Sociable and Sliy were rated above 
the total gioup average No such leduction is observed for the psyclio- 
mctiic group. XV has an above average status in both Sociable nnd Verbal 
Facility, XVII h.rs an outstanding status for Sociable, qualified by Shy, 
XVIII would rate above total group avciagc in Sociable. These cases 
accord well with Cattell’s finding of the greater sociability m those with 
numbei latliei than verbal multiple choice abilities XVI howevei is lated 
outstandingly Asocial, as weic V, VII, and XII. None in the picsent Verbal 
Facility gioup had an Asocial rating* 

Insofar as the above obseivation can be said to illustrate any pattcimiig 
at all, It IS to dichotomize aptitudes as icpicsented by test results, and 
attitudes as hcic icpiescated in the histories and tiait assignments Allusion 
has already been made to the contrasting roles which difteient workeis give 
these in caieer guidance, but thcie li«is been less interest m a systematic study 


rin, m.iiiiiei in wliicli thew cases were selected practically excUicles them from 
relevance to an important diffeiential association of vcibal and "noii-vcrbnl" capaci- 
ties, with adjustment diflicuitics Eccles (2) has lately confirmed previous views 
as to lel.itUely lessened verbal aptitude in ihe male juvenile dclin(|uent Fcr tile 
corresponding trend with increased verbal aptitude (cf Glanville 3) The dy- 
namics may be either (a) those with this aptitude find in it an c.asier mode of 
adjustment to diflicultics than is afforded by overt niisbchavioi , hence emcige 
as ‘'neurotic’' rather than “delinquent", or (A) the young neurotic lacks the aggres- 
sion needed for oveit delinquency, and hence develops those adjustment modes 
which have given the invidious connotation to “verbalist" , 
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of association between them For the present eases, these aptitudes and 
motivations as above noted, may be compared with (ij) the careei plan at 
the tune of study, ns a college sophomore, (i) the development of post-war 
career, b\’ curient follow-up 

When this is done, the picsent cases do not show enough inconsistencies 
m tJiese functions to be especially critical Aqt the guestion. They may be 
bioiiglit to attention in foui cases In VIII thcie was an excess of psycho- 
metric verbalism over (]uantitation, wlucli was not represented in motiva- 
tion, 01 subseciuent caieci development In XIV, a scientific piofcssion was 
planned and followed ii\ the absence of any special scientific motivation 
and the piesencc of vcibal psychomctiic excess In XVII the psycho- 
metric excess for quantitation was associated with iclatively veibal interests 
These were leprcscnted in the career plan, in which direction the actual 
piesent occupation is headed In XVIII a relatively neutral inteiest pat- 
tern and caicer plan was associated with pronounced psychomctiic excess in 
qimntit.ition Neither is this latter reflected in the actual occupation, which 
would classify in the verbal gioup 

The categories aic seuously ovei simplified Teaching English is overtly 
a veibal pursuit, and the study of medicine belongs in science. Yet either 
mav and pcihaps sliould he governed by social motivations ^ In all the present 
cases however, the motivational factois dominate the psychometric ones in 
the ensuing career pattern. 

In respect to somatotyjie and associated mental traits (psychotype), laigcr 
subgroups from the present total senes have aheadv been found distinguished 
for reduced endomoiphv and visceiotonia, and for exaggerated cerebrotonia , 
with little differentiation between these subgroups. The piesent exticme 
cases do not .slter tins situation, except to emphasize the piesencc of mesomoi- 
phv It IS tile dominant component in 1 1 of the 18 cases, ectoinoiphy dom- 
inates in but two, and endomorphy in two. On the other hand, cciebrotonia 
dominates in 10 cases, somatotonia in two, visceiotonia in none Only those 
cases call for individual attention wheic theic aie major differences in the 
components. In Cases 11, XII, and XVIII, there is a satisfactory con- 

®TUlis Abp Temple (8, p 52) observed that in his cultuie-irea "Some young 
people have the opportunity to choose the kind of work by which they will earn 
then living To make that choice on selfish grounds is probably the greatest 
single sm that any young person can commit, for it is the deliberate withdrawal 
from allegiance to God of the greatest part of time and strength This does 
not mean that no attention is lo be paid to inclinations ” As, in another con- 

text, the page Ren6 remaiked lo Madame Biuyn, “But where will God stow 
away all the damned if that be to sm?” For a discussion of this problem more ir 
harmony with the local culture pattern, cf. Moynihan (S). 
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formitv between body type and mental traits winch Sheldon and Steven*? 
have associated with them (thouRh XII must have had much moie soma- 
totoina in Ins makeup than cither body build or “anamnesis” ^ive him credit 
for) In VIII there is less somatotoma than might be expected, hut as is 
pointed out It may have been masked in supporting the unusual environ- 
mental stiesscs, which could have broken a 1-1-7 tcmpeiamcnt Again XVI 
appears too ccrclnotonic for his equal development ot mesomoipliv and 
ectomorphy, but subsequent events would suppoit the belief that som.itotonia 
liad again been undei estimated, and was more in accord with the mesoinoiphy 
observed, T.he piohlem is still in a state that invites the special study of such 
extiemc cases for the testing of li 5 'pothcses and the acquisition of leads 

The luoscnt, “condensed,” RoKschach proccduie is one which, as aheatiy 
noted, Yields an avciage response pattern closely resembling lliat of the 
Hanowci'Enckson gioup method It uses oial response with a oiic-minute 
cxposuie in tlic nonnal oiicntation of the caids A icpicscntativc mean R 
aiipioMiiiatcs 26, <t 9, the JF D latio avciages as 1 1 6 A comp.itable 
senes of observations by the standaid proceduic is one by Dr Rickcis with 
uiidcigraduaLc National Scholars ' In these, the R averaged 38, tr 16, and 
the IF D as 1 2. 

In the preceding casc*rcview3 tlic data have been examined foi leflectioii 
of geneial peisonalitv in tlic Roischach pattern They may now be con- 
bulcicd fiom the standpoint of special Roischach features as icHcctcd in the 
personality patterns of rccoid Hcic it is pcitinciit to consider such tradi- 
tional hypotheses as concern the IF D latio, the form level and F% , 
the role of AI response, and the like 

From the standpoint of JF D ratio, some intcicsl attaches to the Physical 
Science I\'Iotivations gioup, V^II-X VII, IX, and X show a he.ivy emphasis 
on detail with good R IX has the second hugest R in tlic senes, 44 (Ill’s 
IS laigcsL, 48), with a similar ovci weighting of detail But VIII icvcrses 
this tendency, showing a small R with more fF than D. VIII is a dis- 
tinctive case in othei ways, but they aic not easy to haimonizc with this IF D 
tendency, any more than Is IX’s I IQ IF D ratio with the general iichness 
of his personality 

'^riie extreme place m D excess is that of VI, appioxiinating 1*20 He 
may he recalled as a healthy, somatotonic, mesomorphic, “tough-minded” 
personality of high intellectual capacity, which has been difficult to integrate 
with a sustained careci plan. This compaiativc failuie of synthesis is the 
essential point ot contact with the deviant Rorschach featuie 

^Material b> courtesy of Office of Tests, Harvard University 
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At the ot)iei IF 'D extreme arc the mutually very dispaiate XII and 
XVIII. A pattern like Vi’s would have been at least as easy to reconcile 
with XII's pcisonality as with Vi’s In the case of XVIII, with its lich, 
wholly IF pattern, one would expect to see a (traditionally) moie clearly 
associated tiait pattern fo\ JF than there is in this case; other atypical 
features have been mentioned m his special discussion, above. 

In the undeistanding of the M categoiy, theie has been a tendency to 
move aw.iy fiom its originally “intioversivc" emphasis and to lay moie 
stress on it as an indicatoi of imaginative activity. The present data would 
support tins view in so far as that when movement is well developed, this 
widei attnbute appears to be present, but it may be similarly piescnt in the 
absence of Mj ns it is for example m XVIII The data do not oft’e: ma- 
terial satisfactojy foi evaluating the concomitant lolc of coloi. It tends to 
parallel movement too closely, though it may be recalled that in XII, who 
by all tradition should have liad a heavy excess of M ovei C, the balance 
was the otlicr way (but note the later development, somewhat more m a C 
direction). 

At this point a critical intcicst attaches to the findings of Munioe aheady 
mentioned, conccining the preponderance of M in the psychometrically ver- 
balized. The gioups at issue hcic are Cases XI-XIV for Munioe's high L, 
Cases XV-XVIII for Munroe's high Q Among Cases XI-XIV only two 
M responses arc recoided, both m XIII Among the Cases XV-XVIII 
there arc seven, and only XVIII lus none Possibly the sex factoi (Mun- 
loe’s personnel females, the present males) ought to be discounted, though 
findings reported by Roe would be against this. XVII, wlio contiibutes the 
major shaie of di/’s to his group, is not becoming a scientist, neithei is 
XVIII, so that the actual situation is neutral lathcr than negative. 

Roc’s data on scientific personnel (7) arc coinpaiablc rathci with the 
piesent Pbysic.U Science Motivations group, VII-X, and including V Tlieie 
is a slight tiend to M deficiency foi these cases as compaied with the Vei- 
bal Facility cases, but it is too erratic for piesent significance Not even so 
much can be said of the F% 

It is doubtful if tliese data contribute materially to sustain the half- 
invidious position commonly assigned to Animal Movement. These re- 
sponses are not uncommon, but they occur m the wrong places II, dis- 
tinguished for general matuiity and integrations, actually has more animal 
than human responses of this nature. Still greater excesses of animal move- 
ment occur in IV and X. In the former one might make shift to leconcile 
them with “imraatuiity,” m the latter with "‘primitive drives,” but these, ui 
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tlieir usual meanings, aic not easy interpretive lioises to iide at once Tlie 
personalities ol IV and X aic actually as contiasting as any in the senes 

The highest F% occurs tn Cases VI anil XIV. No relevant common 
denominator can be assigned to these cases It ts not unfaii to suppose 
that a general constiiction would accompany Vi’s (situational) Inniticiilate- 
ncss, and manifest itself in a concentration upon the F categoiy In XIV 
the longsitanding scientific interests might lie expressed in a more factual 
altitude tnwiuJs the figures In fact these few cases do indicate a sliglii 
ticnc! to highci i'-j- wlieie scientific motivations aic involved Tlie evtiemes 
of low F-|- aie the higli grade verbalists XII, with XVII and XVIII wlio 
wcic selected foi psychometue excess in quantitation, and who also have 
cxtieme excess of IF over D It is consistent with Vi’s constriction accom- 
panied by generally good balance, that he should also show an cxticme 
excess of F-\', A simd.u excess occnis with the more dilated IX and X, 
wheic some othei meaning must be found foi it J foilmi for Case XIII, 
all tliicc aic cliaiactciizcd by relative lobustness of niciitnl organization, but 
not more than Cases II oi XV, who are undistinguished foi F+. 

VI IS again notewoithv for rccoidmg no color response, the only one of 
these cases of whom tins is true. The coloi scores arc nearly similar in two 
such contiastiug pcisonalitics as XII and XIII, but in XII they are not 
balanced by M Noiinally one would have expected XII to show M rather 
than I'C and CF, and it is difficult to bring these color responses into line 
with the usual mcaiuugs, foi this case. 

This mateiial indicates a considerable tolciancc foi Animal responses at 
high intellectual levels. The highest Annual per cent, neai 70, is shown 
bj' IV who has one of the liighest psychometric ratings of the group. A 
closely succeeding figuie in this respect is shown by the well-matuicd 11. 
The lowest Animal per cents, slightly under 30, are given by tlie very unlike 
personalities V, XVI, and XVIII. In each of these, one can trace trends in 
thinking which offset the noimal tendency to Animal responses, but these 
trends arc quite different In V, perhaps surprisingly, this tiend is laigely 
to Human response, although the moie iiitelligibie Object categoiv is also 
well repieseiitcd, Cases like this one intcrfcic with the supposition tliat 
Human responses run with human interests In this case we should also 
have seen nioic of them in XIll and fewer of them in III The view that 
an excess of Human detail is a manifestation of anxiety has exceptions in 
Cases XIV and XV. Object response in the matciial tends here to vary 
with the total response number rather than by spcci.d interest in “things ’’ 
Nor IS there any trend to the “Popular” responses that would as such be 
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sciviceable as a guide to social adjmt-mcnts The extremes are lepresented 
in the comparative] V similai peisonalities I <uid XI 

Let It be rcempliasi/ed that daU of this order are not suited to confirm 
or refute the generalizations to which tliey attach, but oiilv to indicate the 
nature and extent of departures theiefiom tliat one should be prepared to 
meet in a study of the total individual. 

In conclusion, a few questions suggested in the discussion of pievioiis 
cases may be briefly touched on, eg, the role of Sensitive Affect in social 
adjustment (Cases HI, IV), in the picsence of quantitative motivation oi 
.iptiLiides (Cases VII-X, XV-XVIII). The trait scaicely emerges among 
these latter cases, but when it does so (Case XVII, less so in XVI) is asso- 
ciated wilh substantially the same iiilcgiational level as in the vcibalized 
cases (Soundness Clashes B or C) Although in the total senes Physical 
Science Motivations without Inarticulate appealed a liabihtv foi social adapta- 
tion, the two cases here selected foi this combination, IX and X, aie rela- 
tively well set up peisonalities 

The "woiking hypothesis” that picoccupatioiis with the quantitative have 
a cerebiotonic significance, could not be sustained through cases such as these. 
If one compares psychotypes through Cases I-IV, XI-XIV witli VII-X, 
XV-XVIII, one finds but a single case in each group whcie ceiebrotoma is 
neither in first place nor bracketed for first place In Soundness Class the 
best showing is made by tlic high aptitude veibalists, thice of the foil: having 
been rated A, only one A classification occuis on the quantitative side, for 
IX. II adds another to the /I class for the verbalists. Pollow-iip data are 
of little relcvantc here since the war situations of the case gioups were so 
divergent The veibahsts have stvU to make then caicers, the quantitatoii 
are relatively established 

The terms S/IT and MAT have been used to denote the verbal and 
mathematical sections of the full Scholastic Aptitude Test The teim apti- 
tude emphasizes the idle of native capacity, the tcim .'ittainments, some- 
times applied to the mathematical section, denotes rather the role of teach- 
ing that has been absorbed. AI/IT functions must be acquiicd almost -wliolly 
til lough foimal teaclmig, many SAT functions on the othei hand can be 
absorbed througli cultured sunoundiiigs It is inteiestmg to note that the 
(standard; SAT scoics of the Vcibal Facility cases, I-IV, average moie 
than twice as high as the MAT scores of the Physical Science Motivations 
cases VII-X When the \cxhn\-psychomeiric cases XI-XIV aie compared 
with the quantitative-/)fj'f/iowc//it cases XV-XVIII, this dispaiity prac- 
tically disappears Respective motivations have here been much moie effee 
tivc in raising SAT scores than MAT scores 
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'I'hc veibal aud numbci alphas also iiwitc compausoo these seoies 

In the two Kioups of verbalized eases, I-IV, Xl-XIV, the trend l^ iminiv 
talc.ibly to S/IT scoies highei than alpha scores In the science-quantitative 
gioiip, Cases VII-X, XV-XVIll, theie is a less clcaily matked trend in tlic 
opposite diicction The cases aie too few to more tlian raise the question, 
but It would agiu’n appciir that the cultural factors in SAT iclativc to I\lilT 
aic iindeiestimated in the .iptitudp./atlaiitrnents designation given tliese tests 
Previous mention has been made of tlie scale developed in llic Study for 
the asscssinent of exposure to w.u dangci Thice of the present cases weiu 
letaincd in civilian capacities. In five others the duties were compaiable 
and the war dangci mmiiHal, The maxinul danger rating!, in this gioup 
attach to XII and Xlll, though in very diftcicut capacities and not leadily 
comparable Periods of exposme to nia\imal dangci rated, arc rcaiicicd for 
XII, XIII, and I only Moic specific data aie still incomplete foi two 
cases, but otlici infoim.itioii would classify them with those having slight oi 
nimimal exposure to this type of situation. As will he noted, Cases 1, XII, 
and XIII are all veib.ilists of one soit oi another, comparatively resistant 
to the quantit.itivc 'I’hcic is no icason to suppose that nienibersj of the 
Inaiticulatc and Physical Science Motiv.itions gioiip would not have sup- 
iioited the demands of war dangci equally well, but it is at least cleat that 
the “verbalist” is not as such b.incd fioni this capacity 
111 suinmaiy neithci ciiviionincnt, noi oveit features of inheritance aic 
lepiesentatwe of the special development of veibal and numerical trends 
encountered in these cases. Appaiently a consideiahlc lole must be assigned 
to latent geiuc f.ictors In icspcct to sociability tlie veibnlist cases show 
no consistent patteiimig There was general reduction of sociability in the 
Physical Science Motivations cases, the dynamics of this is an open question. 
This reduction was obseived with only one of the high quantitative test 
group In these cases aptitude .and motivation lan a gciieially paiallel 
couise, but with clear exceptions, in which motivation governs, so fai satis- 
iactoiily These obseivations suppoit the usefulness of the tcmpei ament 
classification foimulatcd by Sheldon and Stevens, allowance must be made 
however for consuleuiblc appearance of depaituic from their posited rela- 
tionships Similar considerations hold foi the Rorschach material In this 
and all such proceduics conceined with “depth" psychology, a disjunction 
between test findings and ovcit traits is understandable as a tapping by the 
test pioceduie, of “deeper” peisonality levels Such disjunctions do not 
therefore invalidate the basic theoiy of the interpretations Theic is liow- 
evei demonstrated a need for ciiticism ui applying these interpictations, to 
such piediction ot overt behavior as is involved in “diagnosis” 
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ADJUSTMENT OF CHILDREN AS REFLECTED IN PLAY 

PERFORMANCE* 

Depatimenl of Psychology, New Yoih Viiivei sily 


David Meister 


The present study Is the result of reseaich conducted at the Emeison 
School 111 New Yoik City wnh 32 children, 14 RirU and 18 boys, aged 5 
thiough 7 yeais The purpose of the expetiment was (n) to compare ad- 
justed and maladjusted children as to |>cifoimaiicc, using a play situation 
designed to diagnose personality aberrations of childicn The experiment 
to be dcsciibcd as an attempt (i) to validate the particulai foim of play 
situation originated by the author 

One of the great needs of modem clinical psychology is the formation 
of an adequate basis of nndeistanding of abciiant peisonalitics This can 
only be done thiough comparison of the latter with non-abcrranl person- 
alities Very few sucii cxixniincntal studies exist except as the by-pioducts 
of the validation of certain clinical techniques, among which aic norms ascer- 
tained by Bcclc (3) and othcis on the standardization of the Roischnch test; 
and even here the noims as applied to cluldicn arc scanty and unreliable 
Othci efforts wcic made by Goodenough and others m the standardization 
of the "Draw-a-Man-Test” (8). Later we have had a puiposive attempt 
by Ackerman (I) to compare adjusted and non-adjusted children, using 
constructive inatciials This papci is an eftort to continue this vital line 
of research by utilizing a standardized form of play situation, following tlie 
lead of Levy (9). 

A primary need also exists for slioitcncd diagnostic techniques using play 
materials. The techniques of the psychoanalytic and non-Freudian schools 
arc both lengthy. The mixture of diagnosis and thcrapcusis, moreover, found 
in all child analytic techniques has led to tlie anomalous situation in which 
one treats an illness before diagnosis has been completed Consequently 
we are led to the attempt to create a type of play which is primaiily diagnostic 
and only incidentally, if at all, therapeutic. Such attempts hewe been made 
by Levy’s (9) sibling-rivalry situation, the doll play of Murphy (II) and 
Despert (6), and the world game of Buhlei (5) and Lowcrfeld (10). The 
play situation devised by the autlioi was intended to serve the needs dis- 
cussed above 

*Keceived in the Edicoriiii Office on September J7, 1947 
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Tlic following mateiials weie used* a mothei and father doll, both 10 2 
cm. high, a brothci and a sistw doll, both 8 0 an high, and a baby doll, 
5 0 cm high, all with removable clothes and artistically coloicd. There was 
also doll fuinituic consisting of a bathioom compiising a yellow bathtub, 
wash-bowl and toilet and a green diessuig table, hampei, stool and scale, a 
kitchen comprised of a yellow lange, sink and letiigciator and a red table 
and. foiii chans, a bedroom made up of two twin l>eds, night table, diessing 
table, chest and chair, all pink; and a living looin formed of a mahogany 
piano, flooi lamp, radio, and two cjul-tablcs and a blue armchaii and couch 
'I'licrc was also a pink and blue baby carnage, two busses, one fire tiuck, one 
oil tuick, and one gciiei.il truck and two passenger cars, one train made up 
of a metallic engine and thicc cats Thcic were unp.xinted wooden blocks 
constructed to look like houses, stoics, and a chuich, .and, finally, a metal 
figurine of a man pushing a whcclb«iriow. Both houses, cais, and fiirnituie 
wcic of height propoition.itc to the dolls. All weic airanged to represent 
one long .stiect with houses on eithei side and doll fuiniture placed to one 
side to siinul.itc the mtciioi of a house The mother and fathei dolls wcie 
placed with the father astiide the mothci In the left of the twin beds, the 
girl was seated at the kitchen t.ible, the boy was on the toilet, the baby 
was m Its carnage in the bedroom All children weic confiontcd with the 
identical situation in all sessions. The dolls weic placed to serve as stimuli 
to chat behavior reminiscent of possible tiauma. the sight of sexual 
intercourse between paients, food pioblems, and toilet tiaiiung. At the 
inception of the experiincnt a disorganized, fiec play situation was also used, 
but this confused the child who thought in terms of his previous oriented 
play environment and thus mcicly reariangcd the toys. This play aspect 
was discaidcd and is not a subject of the discussion, 

The author knew each of these cluldicn intimately, he took part in then 
activities and for the duration of the icscaich piaved the role of another 
but nioie permissive supervisor. In all but two cases (a child suftcring from 
panic reactions and another persecuted by the group) the children piized the 
visit to the laboratory as a pilvvlcge Rapport between subjects and experi- 
menter was uiiusiUaIIv good Background m.rterial for all subjects was known 
to tile experiiiienter through conversations with teachers and inspection ot 
casc-histoiics foi .i period of several years 

Because of the need not to disrupt school routine, the children were seen 
at irregular intervals and always in the morning One child was seen foui 
times, three children thiee times, seven children twice, and the rest once 
The dcciease in the number of interviews was necessitated by lack of time 
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and the discovery that subjects tended to icpcat p!av beh.ivioi in succeeding 
mteiviews The hist session adumbiated all essential factors, liowcver, with 
fuither play sessions thcie was some chiiification of pievtoiislv tcncbtoiis bc- 
haviQi. The mean length of time pel intcivicw was 21 7 minutes with a 
range fiom 10 to 40 minutes Although the child was not iiciinitted to 
stay ns long as he wished, he was not cocjced into staying longer than Jus 
iiUeicst demanded Consideied as a whole, non-adjusted children stayed 
neilliGi more noi less than adjusted children, although there wcic wide indi- 
vidual variations. 

The loom m which the icscarch was conducted was 12 bv 9 feet with two 
windows A laigc table upon whicli the play matciial was ilisplaved, a 
closet and thice benches ahsoibcd most of the space The e\pcrimcntei sat 
to one side with the child Mlting at the table in fiont of him, theic was 
sulTicicnt space foi the child to circumnavigate the table complctclv 

The child was biought to the lahoiatoiy by the expeumenter and cncoui 
aged to examine the toys 'Fhc cxpciimeiuei jiointcd out in stanilauhzcd 
ordei the mothei, fathci, biothcr, sistci, and baby dolls, likewise cadi mom 
in the house, then the street with its houses, cats, tiain Following this 
he dcmonstiatcd that the dolls wcic capable of being bent and the fuuiiturc 
moved The peniussivcncss of the cnviionincnt was cmphasi/cd by saying 
then and Intei, if u seemed necessary, that tlic child could do anything he 
wished Lastly the cxpcrimcntci asked the subject to make up a stoiv using 
the dolls and as manv oi few toys as he wished If the cliild did not cieate 
a story tins last iiistiuction was gently but firmly icpcatcd at intervals 

The expeiimenicr was with the child during the session and took vcibatim 
notes of the child’s play behavior and his plivsical, mental, and verbal activity 
Despite the piesumably mhibitive cftcct excited by the expeumenter this 
variable cannot have been important since it was opciative foi all cluldien, 
adjusted and non-adjuned alike Many of those cluldien, moieovei, dcemctl 
most maladjusted exhibited the friendliest hehavioi to the authoi In only 
one instance did a child object to the use of the notebook Comments wcie 
ficcly made to encoiir.igc rappoit and to relate pUj' bchav'ior to the subject’s 
past cxpeiicnce, and intcipietations were given when tlicse seemed likely to 
elicit furthci matciial The expeumentci did not indicate paths of action 
to the child The amount of .subject-cxpeiiinciitcr interaction was a variable 
which could rot be contiollcd but cannot have had much effect upon play, if 
Pintler's (13) observations aic correct Accoiding to her study the level of 
expel imcnter-child mteiaction does not aftect stereotyped thematic material 
of which the bulk of the play mateiial was composed 
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It cannot be denied that m the use of the dolls and doll furniture, the 
girls had the advantage of moje extensive pnor experience, just as the 
boys, as we shall see, had moie advantage m the use of the cars and tram. 
But adjusted boys used the dolls m a manner as constructive as that of the 
girls Non-adjustccl girls despite assumed familiarity with dolls could do 
nothing of value with them The fact that the girls as a group seemed 
bettei adjusted than the hoys in play perfoimance is an artifact of the expeii- 
ment and not m an way due to previous experience with the boys 

No pretense is made that this was a repieseiitative group It came from 
a much higher socio-economic level than the mean; and its collective intelli- 
gence was distinctly supeiior, nine children having Stanford-Binct IQ'& be- 
tween 130 and 140, five between 140 and 150, one witli 152 (sec statistics). 
Of the 25 children whose IQ'% arc known only three had scoies as low as 
107, 109, and HO. Many of tliesc children were also in a position to 
benefit from experiences children of othei gioups did not enjoy, most having 
travelled extensively. Emotionally two of the children were then under 
psychiatric care, three had been, four others had emotional difficulties for 
whicli such treatment had been recommended, and the others manifested 
varying degrees of adjustment 

The basis for classification of adjustment was the report of the individuals 
most cognizant of the subjects, the instiuctor and her assistants; and the 
personal observation of the expciimcnter. Admittedly this classification 
cannot iiave been too precise, although most of the childien had been undei 
tutelage for the preceding seven months Classification was most precise 
fox both extremes of the group. The determinant in all cases was, bow 
did the child adjust to his fellows and to his environment. Ability to 
make satisfactory relationships with the group in most cases determined good 
adjustment. In particular, evidence of insecurity, fear, seclusiveness, dis- 
like by the group and/or symptoms ranging from hypochondria and imma- 
tuiity to anxiety neurosis and schizoid behavior detcimined poor adjustment. 

An examination of the play recoids reveals that although there wcic some 
severely maladjusted children in the group, their records as well as those 
of the adjusted cliiUhcn consisted either of stereotyped thematic material 
on the order of "B'lother goes to the store, then the boy goes to school,” 
etc., of-thc absence of any thematic material. This predominance of stereo- 
typed material is not surprising. Of 5,465 doll actions studied by Bach (2) 
3,225 were stereotyped So little non-stereotyped material was produced, 
contraiy to one’s expectations of neurotic children, that it was not even 
categorized. The fact that play could m only a restricted sense be called 
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“frcij” may be the reason foi this absence of non-stercotypccl material The 
most common themes sverc; ansmg fiom bed, {l>) eating, (c) going to 
school 01 to M'oilc, (fl) sitting down or arising from scats, (c) sleep, (/) 
traveling by cai or tram. 

It can he seen that these children arc inteiestcd in the elements of be- 
havior which adults take foi granted 

Bcfoie specifically analyzing the play records, into then component paits 
It might be of value to sec as a whole the play of the diftcrent subjects 
and Lo note the diheiencc of cjuality incxpressablc In figuics, between ad- 
justed and non-adjusted childicn, For example, here is a section of record 
of scven-yc.u-old iS' — noted .is being well adjusted, well liked by the gioup, 
.iftcclionatc, IQ L39. Second li.ilf hom in a senes of tliiec. 

“L\crytlay the fntho takes the baby lo woik, tlic baby says, 

'lake me to woik, daddy' Patlicr puts baby to bed m cam.igc 
Kntliei goes lo bed, Molbei is out, w-alks to the cauiage, says, Ivbat'a 
the matter, It's luglittiinc' Daby says, 'I have lo go to the bathroom’ 

S — puls the girl in the tub Mothei says, ‘Baby has lo go,’ puls baby 
m ivashliowl 'Sic hcic until you have to do it’ Dahy ‘1 have to do 
It now' Molhoi ‘OIC’ Puts her on toilet, goes bock to bed Pather 
gets iiiU of bed, goes to batluoom, lakes baby llaby 'Is il nine to 
work'” Haby goes to f.ulicr, holds clock, fatbci ‘It has thicc hands 
so I can’t tell ilie lime’ Baby ‘OK, let's go' Molbei la aaleep, 
baby 'Aic wc going to go without any bicakfast?’ 'Yes, come 
on' Fatliei takes baby to tiam, on the way he drops baby The man 
with wheelbarrow is John who goes around town Jinding babies 
and bunging thcni back moves him lapidiy about) John has 

jiisc finished looking where fatliei dropped baby Father goes on 
S — makes sound tootootoo Childien. ‘Why can’t ho take us two?’ 

Father says to himself 'Time to go back’ Wc next see him sitting 
on the couch Mother ‘Why haven’t you had hieakfast, you’ll starve’ 

Faihei picks up the brother and sister. Mother ‘Where's baby?’ 

Boy IS seated in arinrliau Mother ‘Where’s baby?’ Girl and father 
bit on conch Father ‘T'lmc foi Alice (sister) to take pi.'ino lessons ’ 

Alice avoids this for wc next find her going around the city to get to 
her dressing room (batluoom) She sits at tlic dressing-table, threatens 
‘If anyone tomes in. I’ll, I’ll — ’ goes to bed, no, she is outside, meets baby 
'Is It voii, Jane?' Baby: ‘Yes, how could you think it wasn’t me?' 

Alice 'Come home, Mother is looking for you, she's nervous ’ To Motlicr 
she says* ‘Here's baby’ Mother takes baby, says, ‘that’s eiiougli for 
you, Alice* Fathci 'Time to go to work,' takes baby in rear of truck 
and diives mound city” 

Note the great amount of verbalization the action is spontaneous and 
fast moving; there is no hesitation, excellent insight into emotion and rela- 
tionships existent in the environment. 
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an example ot tlie play lecord of a fairly maladjusted cliild we have 
six-ycai'Old J—IQ 133, aggicssive, disoheiient, extiemely disliked by the 
group, highly exhibitionistic incapable of concentration, with a habit of pio- 
voking punishment and of sucking paintbrushes. 

“She begins by rean anging the school, the movies, the one stack 
house, the store, the depot, and the hotel She simply exchanges one 
iMtli the other Moves ardi to one side, also bus Handles hiC'engine 
Fi\es man with wheelbarrow for a moment and places Imn opposite 
Jirc-engine Uncouples, conplea, and moves train Moves tuh to one 
side, takes mirror out of gieen dressing-table Reraaiks that she has a 
mirror like mine and thought this was it Asks about tw’o lamps, 
handles sink, picks up hoy Moves hoy along table, wants him to he 
upright and then bends him, puts lum back on toilet Remarks she hab 
doll house and furniture but does not have a toilet or hamper .Vgain 
picks up boy and puts him down. Asks why the baby is sitting on bed- 
room chnii Opens cedar chest, puts clock on night table, nsseiU 
tlmt clicst should be h.)mper Sings ‘open up, open up' scveinl times 
Admiti that the green liampei rc.)lly is a liainpei Puts chest back, 
asks if baby can bend — ^yes, everything can bend Puts father in other 
bed Asks if she can take off father’s jacket and pants Unfoitu- 
iiately the trousers cannot be removed Experiments and finds that 
farlier, too, will bend Puts his jacket hack on Reannngcs a green 
lamp on pmk dressing table. Puts b-iby in chest Puts clinii oppo- 
site chest to one side Mother comes to sit on chan, bends hei a 
little more Puts mother back in bed, picks up boy and girl Re- 
marks ‘My family is the some way I have a biother, Jimmy, the giil 
18 me, I have a tnothei and father’ As for the babv, they don't 
have one but she will pretend it has a diffeient father Remarks that 
George Washington in Delaware used to be her father but died A 
moment later says this is not true Asks where hedioom foi childien is, 
puts girl on living room couch and asks where boy can sleep Finding 
no place he will have to sit up in ihc armch'ilr, then moies him to piano 
bench to sleep, moves piano bench next to sister on conch Picks up 
radio, I identify it and she says she knows it Moves living room 
chair and cables with himps to center of room” 

Note the lack of any real story despite icpeated instructions foi this, 
the large amount of expbratoiy behavior and tnngentiality, the emphasis 
upon airangement. AU this despite the child’s excellent rclationsiiip with 
the cxpcnmcnter nnd hei willingness to do anything he icquested hei 
The ciiteim bv which the play records weie analyzed arc 
1. Action units not involving the dolls oi any behavior iclated to the 
dolls Refers to the movement of vehicles not mvoivcti in a theme in which 
doll characters are also jiresent Such items as “niovement of sedan aioiind 
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edge of table” or ‘'wheeling of b.iby carnage on the table ” If the molher 
wlieelcd the carnage it wotild lx; coiisideicd thematic material, not action 
units 

2 Thematic material invoKuig the acting out of a theme using dolls as 
characters. Such statements as “Mother comes in, they go to bed.” Does 
not refer to picking up of dolls oi sinnlai exploratory behavior 

3. Ariangcnicnt of the doll furnituie, wliethci part of the theme or 
not Such Items as ''Re.iriangcs living room, places stool next to table” 

4. Lengtii of the individual play session 

Action units (Table 1) were evaluated m trims of one point for each 
unit. One point was given for "sedan aiound table edge.” If following this, 
a tiain liad been moved aiound the table, an additional point would have 
been given. 

For each thematic action such as the following a point was given “gnl 
goes to store” — one point "noy goes to school,” another point. If .i thought 
had been piojcctcd upon the doll,, as, "Mothci thought the bov was naughty,” 
a point was given for this plus an additional point for any furthci separate 
thought. LikcAvise, inovcmcnt fiom one room to anothci, the act of seating 
a doll — cacli was given a point Necessarily it would reciuiic some experi- 
ence to be able to evaluate mateiial concctlv 

The scoring of airangeinent of doll furniture was on item basis* if a chair 
weie moved next to a piano, a point would have been given foi the object 
moved. Occasionally a notation is made of an entire dollroom being re- 
arranged, in which case a point was given for each article cotnpiising the room 

The number of points made m each catcgoiy was totaled foi each session 
and an avciagc made, if the child had more than one session This seme was 
then divided by the length of the session in minutes, icsulting m a quotient 
which rcpicsented the frequency of occiiricncc of a given catcgoiy per session, 
Thus in the case of M — ^sve have 

t Action Units 4 Quotient ~ 0 10 

2 I licmatic Material = 62 Quotient — 1,55 

3 Airnngement = 10 Quotient "=0 25 

4. Length of session = 40 minutes 

These quotients permitted the authoi to compare one child’s pcrfoiinance 
with another, regardless of the length of any play session (For discussion 
regarding the effect of duration upon performance sec Phillips, 12). 

The results of the experunent as far as action units arc concerned tend to 
show a distinctly opeiative sex factor It is not likely that by chance alone 
11 boj's and only thice girls should exceed the mean performance, while II 
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TABLE 1 





Action Units 

School 




fif-vnf IH3e- 

•level 

IQ 

Action 

Adjiniinent of child 

child of child 

of child 

quotient 

Male 

6 

109 

2 00 

Well-Adiusted 

Male 

G 

m 

1 36 

Very Immature 

Mate 

6 

no 

1 15 

Fait iVdjustment 

Male 

5 

143 

0 80 

Well-Adjusted 

Female 

5 

326 

0 70 

Well-Adjusted, Timid 

Male 

S 

136 

0 65 

Bad-Adjitstmcnt 

Female 

5 



0 62 

Bad-Adjustinent 



0.60 

Not Accepted by Gioup — Picsent 

Male 

G 

152 


Psychutiic Ticatment 

Feinnk 

6 

127 

0 6U 

Well-Adjusted 

Male 

4 

, — 

0 60 

Bad-Adjustinent, Schi/oid 

Male 

5 

137 

0 60 

Immatuie 

Male 

5 

123 

0.50 

Well-Adjusted 

Male 

6 

147 

0 4$ 

Well-Adjusted— Previous 





Psycliiatiic Tieatment 

Male 

5 

138 

0 45 

Well-Adjiisieil 

Male 

G 

148 

0 30 

Well-Adjusted — Previous 





Psychiatiic Treatment 

Male 

S 

107 

0 20 

Not Accepted by Gioup 

Female 

5 

136 

013 

Well-Adjusted 

Female 

S 

129 

0 U 

Well-Adjusted 

Female 

5 

129 

010 

Fan Adjustment 

Female 

5 


0 10 

WcU-Adjusted 

Female 

5 

— 

0 09 

M'ell-Adjiisted, Solitaiy 

Female 

5 

133 

0 08 

Bnd-Adjustmeiit 

Female 

S 

— 

0 07 

Well-Adjusted, Passive 

Fan Adjustment 

Male 

5 

130 

0 06 

Female 

6 

139 

0 06 

Well-Adjusted 

Male 

5 

— 

0 04 

Bad Adjustmeiil 

Female 

6 

142 

0 00 

Bad Adjustniictit 

Female 

5 

137 

0 00 

Well-Adjusted 

Male 

+ 


0.00 

Bad Adjustment 

Male 

6 

123 

OOO 

Well-Adjusted 

Male 

6 

118 

0 00 

Fair Adjustment — Picvious 





Psychiatric Tie.ilmctit 

Female 

G 

142 

0.00 

Well-Adjusted 

Mean— 0,38, 





girls and seven 

boys aie below the mean 

Nine well adjusted children and 

foul poorly adjusted children possessed scores lower than the mean, while 
five non*adjiisted and thiee adjusted childien exceeded tlie mean Hence 
the possibility also exists that while the sex factor is primary in movement, 

adjustment or 

maladjustment 

may act as 

a secondary factoi obscuring the 

primaiy one. 





One may readily understand how culturally created methods of sexual 

expression would in 

fluence this 

score. It was achieved bv physical movement 
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of cars, trucks, and tiains winch perhaps arc more interesting to tlic boy 
than the girl. At least Benjamin (4) has so indicated. If, however, the 
boy were well adjusted and responded adequately to the insti actions to 
create a story, Ins attention would be channelized on this aspect of plav 
alone, and his action score would dimmish If he were maladjusted his in- 
ability to create thematic material would divert his interest to physical move- 
ment The same tendency miglit be found m the giil 

A peifcct peifoimance of a perfectly adjusted child should iheoi elically 
liave shown no action units The fact that nine well adjusted childien had 
scoies lower than tlie mean beais this out Tlie low scoics of the scveicly 
maladjusted cliildicn may be expl.imed by their gencially pool performance, 
in which little was done m all catcgoiics. The thiee well adjusted cliildicn 
who exceeded the mean Iwd umfoiinly liigh scoics m each category, that is 
to .say, tlicii attention was evenly dispciscd ovci all sectors of the play 
These are the ciuldien who aic cagci to tiy everything out of sheer cxubci 
ance Children who were f.uily well adjusted but who showed problems 
of timidity, uiisociability or who had had previous psychiatric ticatment were 
in the middle range of scoics 

The icsults of a comparison of the quotients for tliematic mateiial with 
the adjustment or non-adjustment of the child indicates a onc-tO'Oiie prac- 
tically — conelatioii between high scoics and good adjustment and low scores 
and poor adjustment (Tabic 2) Of the seven children, ihiec boys and foui 
girls, with the liigliest imaginative scoics, all but one weie cxtiemely well 
adjusted, the sixth child was also well adjusted but aggiessive. Of the 
eight childien, seven bovs and one girl, with lowest scoics, all but one were 
eithei cxticmcly maladjusted or immature, the eighth child, a bojf, was at 
the time of the expeument adjusted to his situation but had m the past been 
ticatcd foi neivous vomiting The 16 children between these two groups 
exhibited fair adjustment with some pioblcms, the seventy of the problems 
incicasing as the thematic quotient decicascd However, the coiiclation of 
adjustment to theme m this middle langc of scores, while good, is not as 
good as cither of the other gioups. As indicated by the statistics iieithei 
sex, intelligence, nor age-levcl had any effect upon the scores. 

One might perhaps consider that a high thematic score may be explained 
solely on the basis of excellent imagination. Only one child, liowevei, was 
noted as showing an cxtraoidinary imagination This girl, it is true, attained 
the highest thematic scoie of all the subjects, 2 07 more than the next 
subject; but in no other case was such a high dcgiee of imagination reported. 
Moreover, her performance differed not m quality but in quantity; le., the 
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TAJiLE 2 

Thematic Materiai 


Sex of 
child 

School 
agc-levcl 
of child 

IQ 

ot child 

Action 

(|iiotieiit 

AdjusimEiit of child 


5 

137 

5 72 

Wcll-Ailjiisieil 


5 

138 

3 65 

Well-Adjusted 


6 

123 

3 46 

Well-Adjusted 


6 

142 

3 24 

We!l-Adj ii‘>ted 

Female 

6 

139 

3 20 

Well-Adjusted 


5 

143 

315 

Well-Adjusted 

Female 

5 

129 

288 

Well-Adjusted 

Fcinnle 

5 

136 

2 56 

\Vell-Ad)usted 

Mn le 

6 

109 

2 50 

Well-Adjusted 

Female 

6 

127 

246 

Well-Adjusted 

I'cmnle 

6 

142 

2 30 

Bad Adjustment 

Female 

5 

— 

2 26 

WcU-«\djustrd 

Male 

6 

152 

2 06 

Not Accepted by Group — Picscnl 
Psycliiatric Treatment 

Male 

5 

m 

195 

Well-Adjusted 

Fcinaiu 

5 

— 

I 68 

Well-Adjusted, Solitaiy 

Male 

6 

m 

165 

Fair Adjustment — PPl'* 

Female 

5 

129 

1 55 

Fan Adjustment 

Male 

6 

no 

130 

Fail Adjustment 

Male 

6 

147 

1 10 

Well-Adjusted— 

Male 

6 

137 

095 

linmatmc 

Male 


130 

094 

Fail Adjustment 

Female 

5 

133 

0.88 

Bad Adjustment 

Female 

S 

126 

080 

Well-Adjusted, Timid 

Female 

5 

— 

055 

Bad Adjustment 

Male 

5 

136 

0 50 

Bad Adjustment 

Male 

6 

132 

048 

Very Immature 

Male 

5 • 

107 

046 

Not Accepted by Gioup 

Male 

4 

— 

0.40 

Bad Adjustment 

Male 

C 

148 

040 

Well-Adjusted— FFr* 

Male 

5 

— 

0 28 

Bad Adjustment 

Male 

4 

Mean — 

000 

181 

Had Adjustment' — Schizoid 


•Prcvioiib Psvcluatiic Trentnicnl 


fieqiieiicy of hci concepts was simplj' greater than the others. It is ol 
course entirely reasonable that children displaying higJi thematic content 
should possess good imagination, but an attempt to corielate performance with 
noteworthy creative ability in painting oi daywork as ohseivcd bv teachcis, 
did not show better than chance results 

The level of education, contraiy to lesults achieved by Bach (2), luul 
no effect upon the scores achieved. Of the seven childien receiving tlie 
highest scores for theme four weic on the five-year kiiidergaitcn level and 
thiee m the six-ycai fust giadc dass. Of the eight childien leceiving the 
lowest scores two were in the four-year age group, four in the five-yeai class 
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TABLE 3 
Arrangcmi kt 


Sex of 
child 

School 
age-level 
□f child 

IQ 

of child 

Arrangement 

ciuotient 

Adjnsimeat of child 

Female 

6 

127 

2 53 

Wcll-Adjiistcd 

Male 

S 

136 

1 95 

Bad Adjiislmcnl 

Male 

6 

130 

1 76 

Fair Adjiiitinent 

Male 

6 

132 

I 32 

Veiy Immature 

Female 

5 

133 

1 16 

Bad Adjustment 

Male 

5 

13S 

0 90 

Well-Adjusted 

Male 

S 

123 

0 35 

Well-Adjusted 

Male 

6 

H7 

0^3 

Well-Adjusted— 

Male 

6 

tu 

073 

Fair Adjiniinent — I'PI"* 

Male 

6 

152 

073 

Not accepted hv Cjioiip — I’lesciii 
INycUiulric ricaimciit 

Male 

5 

113 

0 70 

Wcll-Adjuitcd 

Miilc 

5 

107 

0 60 

Not Accepiccl by Group 

Female 

5 



0 60 

Well- Ad justed — Passive 

Male 

6 

109 

0 50 

Well-Adjuslcd 

Mnlc 

6 

143 

0 15 

Well-Adjusicd— PF?'** 

Female 

5 

— 

0 1-3 

Had Adjnslineni 

f'cinnlc 

S 



II 36 

\\'cll-i\dj««te(I — Solitary 

Feninlt 

5 

126 

0 35 

Well-Adjusted — Timid 

Male 

4 

_ 

0 30 

Bad Adjtisiinciit 

Mnlc 

6 

110 

0 25 

Fair AdjiMineiU 

Mnie 

5 

137 

0 25 

Immalurc 

Female 

5 

129 

025 

Fail Adjustment 

Mule 

5 

— 

0 20 

Had Adjuslmeiu — Selii/oid 

Male 

6 

123 

0 13 

Well-Adjusted 

Female 

5 

136 

0 10 

Well-Adjusted 

Female 

6 

142 

010 

Had Adjustment 

Female 

5 

137 

006 

Well-Adjusted 

Female 

S 

— 

0 06 

Well-Adjusted 

Female 

6 

142 

0 04 

Well-Adjusted 

Female 

5 

129 

0 00 

Well-Adjusted 

Male 

S 

— 

0 00 

Bad Adjustment 

Female 

6 

139 

Mean- 

0 00 

0 57 

Well-Adjusted 


‘Previous Psjchiatric Itcatmciil 


and two in the six-ycai first grade Of the 16 children in the inteimcdiate 
gioiip the eight with highest scoics were equally divided between five-year 
and six-year cliildien. 

A comparison of the frequency of airangeincnt with adjustment oi malad 
jubtinent of the subjects demonstrates that high aiiangemcnt scores seem to 
coirespond with maladjustment and iinmatunty, low scoics with good ad- 
lustment. Of the five scores above 1 00 four wcie made by maladjusted 
children; there is no explanation for the score of 2 53 attained by a nonnnl 
girl, who, liowcver, did faiily well on her thematic quotient Of the eight 
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children scoring fiom 0 13 to 000 all with the exception of two children 
showed excellent adjustment and these two belonged to tlic group of severely 
maladjusted children having uniformly low scoies In fact five of the children 
in this gioup had been jn that gjoup of seven with the highest scoies in theme 
All but one of the eight had exceeded the mean of theme frequency This last 
child was one of the two maladjusted mentioned above. 

The middle range of scoies docs not, unfortunately, conelate too well with 
the adjustment rating of the children This may veiy well have been 
expected since adjustment ratings of the only moderately adjusted group 
reflect boidcilmc conditions In this group scores were low, reflecting m 
tile case ot adjusted childien their lack of interest in arrangement, in the 
case of the maladjusted children, reflecting their generally poor scores re- 
sulting from their inability to do anything with the play matcuals. 

Having examined the results of the anangement scores, one is struck 
by the fact that if one divided the scores into an uppei and a lower half, 
the 16 subjects in the uppet group would be compused of 12 boys and four 
girls; while 10 girls and six boys would be m the lower gioup. With the 
smallness af the sample one cannot definitely answer the problem of the 
effect of sex on these scores, but the icsults, as far as they are indicative 
of the real situation, tend to show that in addition to adjustment sex influ- 
ences the manner in which the child airanges his play milieu To the extent 
that doll furniture may be considered as feminine (Benjamin, 4) in chai- 
acter and of primary interest to girls and physical motion and the appui- 
tcnances thereof, cab, trains, etc., attractive to boys, we may suppose tliat 
in maladjustment reveisal of characteristic sexually conditioned inodes of 
response occuis. Of the 12 boys in the upper group, eight were maladjusted 
or had uncleigonc psychiatric treatment, of the others not one but liad 
problems of adjustment to which he was then icacting. Why, then, did 
not the girls exhibit high arrangement scores? When the girl was well 
adjusted slie could respond adequately to the instructions and thus concen- 
trate her energy on adequate features of the play situation Significantly, 
when the girl was maladjusted her arrai^cment score rose markedly 

Other factors such as age-school level and intelligence seemed not to have 
any effect upon arrangement scores. 

In an eftoit to discover the relationship between thematic and arrange- 
ment frequencies, the quotient for arrangement was subtracted from that 
of theme, thus measuring tire distance between the two. It is significant that 
of the nine greatest positive diftercnccs resulting from such subti action all 
but one appertain to well adjusted cdiildren, while the ninth child is fairly 
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TABLE 4 

Diffekincc detvvfbn Quotients of Theme and Arrangement 


Se\ of 
child 

School 
nge-levcl 
of child 

w 

of child 

Difference 

between 

(|uotients 

Adjustment of child 

Female 

S 

137 

5 66 

Well-Adjusted 

Male 

6 

123 

3 33 

Wcll-Adj listed 

Female 

6 

142 

3 24 

Well-Adjuslcd 

Female 

S 

139 

3.20 

Well-Adjusted 

Female 

S 

129 

2 BB 

Well-Adjusted 

Male 

s 

138 

2 75 

Weli-Adjustcd 

Female 

5 

136 

2 46 

Well-Adjusted 

MJe 

5 

143 

2 45 

Well-Adjusted 

Fcm rile 

5 

— 

2 20 

Wcll-Adjustctl 

Female 

6 

142 

2 20 

Bad Adjustment 

Female 

5 

, — 

2 00 

Well-Adjusted, Passive 

Male 

fi 

109 

2 00 

WcU-Adjnsted 

Male 

5 

152 

1.33 

Not Accepted by Groiiji — Pieseni 
Psycliiatiic Ticntmciit 

Female 

5 

— 

1 32 

Well Adjusted, boliiary 

Female 

S 

129 

1 30 

Fair Adjustment 

Male 

5 

123 

1 10 

Well-Adjusted 

Male 

6 

110 

1 05 

Fair Adjustment 

Male 

6 

118 

092 

Fair Adjustment— -Frcvious 
Psvcliiatnc TiealmeiU 

Male 

S 

137 

0 70 

Imniaiurc 

Female 

S 

126 

0 55 

Well-Adjusted, Timid 

Male 

s 


0 28 

Bad Adjustment 

Male 

6 

147 

0 27 

Wcll-Aiij listed— Previous 
Psychiatric Treatment 

Female 

5 

— 

0 12 

Bad Adjustment 

Male 

4 

— 

0 10 

Bad Adjustment 

Female 

6 

127 

— 0 07 

Well- .Adjusted 

Male 

S 

107 

—0 14 

Not Accepted by Group 

Male 

6 

148 

—0 15 

Well-Adjusted — Previous 
Psychiatric Tieaiment 

Male 

4 

— 

— 0 20 

Bad Adjustment 

Female 

5 

133 

—0 28 

Bad Adjustment 

Male 

6 

130 

—0 82 

Fair Adjustment 

Male 

6 

132 

— 0 84 

Very Immature 

Male 

5 

136 

Mean — 

—1 45 

1 23 

Bad Adjustment 


adjusted Of the 11 children whose scores ranged from lows of 0 12 to 
— 1 +5 onlv one was not at tlic moment maladjusted oi had been recently 
maladjusted. These results seem to indicate that tendencies toward airange- 
ment are antipathetic to those of theme, as they would have been had the 
children followed instructions adequately This normal antipathy decreases 
as the severity of the maladjustment increases, a reflection of the inabilitv of 
the maladjusted children to focus their attention on theme or to do anything 
in which case diftcienccs would incvitablv be slight, 

We may then divide the cxpeiimental group into categories (a) well- 
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adjusted, (A) sevcrclv maU<l)usted, (c) a group that Lies somewUeie m be 
t\vecn the two picccding categories, (d) the immature, (e) those treated 
previously tor mental tlisoideis, (/) the aggressive, destructive Of the 
List group we ought to say that the cieativeiicss with which a dcstiuctive 
fantasy is pursued is often as gicat as that of the well adjusted, it merely 
culminates m disordei Inddentally, piactically all maladjusted chikiien 
left the play table iii great disoider. Of the imraatuie we may s,iy that thev 
tend less to aaraneemciii and nioic to picoccupation with mferioi aspects of 
play, motion of cais and tram H'hey persist in violating the hounds of 
lefility accepted by more mature children to such a degiee that it is possible 
to diagnose iinmatunty meielv by obseivmg the puiposeful running through 
the (loll house of cars and tinins How to explain why the play behavior of 
children treated psychiatrically in the past icsemblcs that of maladjusted 
childicn poses a gicat pioblcin Assuming that m truth cure of the pievious 
illness has occurred, it is possible that tiends in play developed ns a conse- 
quence of their illness have persisted, although concealed, and are revealed 
thiough a deep piobing projective technique In any cveiv:, foi the puiposes 
of this paper they have been classified with the moderately maladjusted 

Using the above principles it is possible to decide without any previous 
knowledge of the child’s condition and merely from obscivation of the child’s 
pcrfoimancc whether or not he is adjusted, to what degree and often whethei 
the child IS destructive or immatuie, provided always that the child is willing 
to play and has not suffered fiom a recent tension pioducing expeiience In 
the lattci case, ns happened with one child, theic was much airangcment until 
she had recovered fioni the shock. 

What IS the explanation of this behavior^ The possibility exists that these 
children, experience a blocking of affect resembling an actual lack of imagina- 
tion, this, whether cause oj effect, would tend to aggravate an already pieva- 
lent neurosis What is involved in the capacity to create a theme is empathy, 
the ability to place oneself in another individual’s position; if this wcie tem- 
poranlv lacking, diflicukv in pursuing normal social relations would be 
cxjiertcnced. It is to be noted that the criteria upon which a diagnosis of 
adjustment or maladjustment was based m most cases depended upon the 
child’s socializing ability, and his iclations with the gioup The feeling of 
being different, lending to a social behavior, might be tlic consequence of an 
actual inability to experience emotions on the same level ns other childien 
Non-adjusted childien, moreover, demonstrate their maladjustment by their 
preoccupation (under experimental conditions) with individual units of 
their environment rather than the more inclusive features Arrangement is 
an example of disintegration of normal playability and possibly, as Fieud (7) 
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has suggested because “the child is li\ntcd at a certain point of Ins libidiiial 
development ” Her investigation beai out that “ncuiotic diililrtn are m- 
vaiiably disturbed in then play activity,” but I cannot agiee with hei when 
she states "that with cettain types of neurosis imaginative play is excessive, 
at the expense of constructive play” What was obseived in these malad- 
justed children was not an excess of imagination but a blocking of normal 
play activity coriesponding to actual defect. 

I'he experiment detailed above cannot be considered ns definitive even 
when coupled witli the obscivations of llach (,2) tliat well adjusted children 
in his doll play expeument, pioduced .v greater quantity of thematic icsponses 
leg.udltss of content In his cxpeiiincnt, howcvci, the well adjusted chil- 
(lien wcie, ns he himself noted, un the avetage four months oldci chioiio- 
logiCcilly and 11.5 monlbs oldei mcntallv, nor wcic his standauls of adjust- 
ment psychiatucally detenmned. Ncveitlicless, it is to be hoped tlint with 
fuitliei needed reseaicli much light mav be thiowii on the complex intci- 
lulatiunslnps between udjusliitciU and maladjustment 
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RiiviBWKD BY John Bucklbw 


As an investigative Rclcl physiologn-al (isYvhology has pni Liciiutnl vigiii' 
ously in the modern development of psychology, but in its various dcpaitmcnts 
It exhibits icpeatcdly the same failure to achieve any gcneralizationb effective 
enough to rncompass the data. Not that thcic is any lack of theoretical 
constructions 1 on the contiary, they aic luimcioiis Furthciinorc tlicy arc 
lensonably consistent from one topic to the next, but they aren't consistent 
with the available data. In such a state scientific investigation apparently is 
always faced with the choice of («) considering that picsent tlicoiics and 
piograms will be vindicated by fuithei cxpcnmcntation plus refinement of 
interpretation, or (i) considering that the basic postulates underlying pres- 
ent work are wiong and need to be leplaccd by moic suitable ones. In 
other words, when is something wiong, and when is it merely incomplete^ 
The crucial expeiiment is fine, but indeed laic And it can be aigucd with 
considerable justice that no such expenment is possible, that alternative in- 
tcrpictations c.in always be contrived. 

In actual practice it will usu.iUy be found that both of the above choices 
are being pursued concuncntly. In his latest contiibution, Problems of 
Physiological Psychology, Profc'.sor Kantor pioposes that tlie second one is 
prefci.ible Tlie book has a ihicefold purpose (a) to examine tlie basic 
.assumptions of physiological psychology in light of its metapliysical and 
scientific histoiy, (b) to propose .in inteibchavioi.al (event-field) construc- 
tion foi handling the data, in p).acc of tlie conteinpoiary remnants of diialistic 
metaphysics, winch dominate the field, and (c) to perform .t scientific job 
analysis of the principle d.ita to see how well present theoucs handle the facts, 

The fiist part of the book shows how modem physiological psychology 
was established on a basis of dualistic metaphysics deiivcd from Descaites 
and his picdecessors, a metaphyics which still provides the basic assumptions 
governing theory-making in physiological psychology. Early founders at- 
tempted to make psychology scientific by the device ot correlating supposedly 
non-natural mental properties with tlie nervous system or othci parts ot the 
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biolopical organism The historical development indicates an increasing 
emphasis on the neural side of the assumed coirelation until, with the 
advent of bchavioiism, the psychic is abandoned entirely and coires|)ondeiice 
IS attempted between physiological piocesses, on die one hand, and names, 
such as leainiiig or discriminating, on the other. Thus aiises the notion 
that physiological psychology leally studies the undcilvmg “mechanisms” of 
behavior. The chid result of all this was modem localization doctrine, 
based solidly on duahstic metaphysics whcthci it accepts the mental oi not 

It IS Professoi Kantor’s thesis that modern physiological psychology’, in 
both Its diiallitic and noii-dualistic phases, reflects the same objectionable 
metaphysical tiadition iii tlut it falsely' locates psychological events within 
tile oiganism, and attempts to explain tlicm by discovcnng theii “seats” oi 
“mechanisms” wicliin neurological oi gencial physiological processes The 
coiitiiniity of liistoiy has inndc all modcin psy'cliologv heir to a common 
belief entciing vvestein cultiiic pnmarily in the Alcxandiian period of ancient 
liistoiy, a subjectivistic attitude that psychological data (mind, soul) arc 
enclosed within the organism. The modem denial of mind iias not entiiely 
rectified mattcis, for the brain has been substituted in its place, This has 
led to the endowment of ncuial tissue with propcUies it cannot have, and 
which, as later chapters attempt to demonstrate, the data of psycho* 
ncuiology indicate that it docs not have. 

All this, accoiding to the author, only selves to obscuie the principles 
that (rt) for their crude data psychologists sludv umlary event-fields, that 
18, the intcrbehavioi of oigainsms and stimuli, and that ( 1 ») the biological 
organism and its parts operate only as paiticipants m events and not as 
determiners of such In place of the olJci coirclating and localizing tradi- 
tion in physiological psychology, a participant construction is substituted 
Tile oiiginal events studied aie complete intci-operations of organisms 
with their siiiroundiiigs. The physiological psy'ciiologist abstracts the lole 
which various bodily organs and systems play, and notes how then mutila- 
tion or change may influence the opeiation of the entire event. But the 
abstracted paU cannot be picsumed to be the locus for the original event, 
nor a simple bodily correlate of it, nor a simple detcrminei of it Such 
presumptions substitute metaphysical views for duect descuption and inter 
prctdtion of the events 

A scientific construction, aigucs Piofesbor Kantor, must be abstiactcd 
directly from the original data which the scientist rorinipulates. This means 
in effect that the refcicnts for such terms as learning and pciceiving must 
be the original mteibehavioral happenings and not alleged mental or neural 
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haiipcninRS within tlic orRaniwn When the psycliolof^ist actually ohseivcs 
and experiments on the one, and then theorizes lus results on tlie basis of 
the other, lie is <ipt to achieve an autistic construction Sucli a construction 
IS concerned with allcRcd events, made plausible throiit^Hi sliccr tradition, 

.111(1 not with the real ones. 

The several chapters on psvciioncuiologv and psychosingery summarize 
the icsiilts of ablation and other studies Tht lesnlts arc remarkably uni- 
form and in line with Lashlcy’s 1929 Imdings on cortical extirpation and 
peifoimancc. His lesults indicated witli some cxpciimcntal prcci 
Sion that It w.is the amount removed, and not the locus, which was of 
importance in impauing perfoimancc 'I’hc evidence was negative with 
respect to loc.ih/ation thooiy since he did not succeed in establishing 
tical location foi ma?c leaining or visual discummation learning Ihe 
outcome for tlicoiy' howevci was the substitution of widcbprcad coitical 
patLeius foi the ones supposed to be located m the visual coitex or elsewhere, 
and, to account for the finding that animals could subsequently rcadapt 
to tlie learning situation, it was additionally assumed that tlic remaining cor- 
tex could vicariously take over the implanted patterns of what had been 
lost What sucli data leally establishes is not localization, but that inutilatccl 
biological parts intcifeie with die opciation of the largci psychological event 
'‘Actually,*’ Kantor wiites (p 248), “thcie has never been any evidence 
for localization, citlici m the part that has lost the function or tlie part 
that IS taking ovci By such willful attubution of function-locus one can 
argue for any power of any part of the ncivous system ” 

IJy tins he evidently means that opciatioiis ovci laigc paits of the 
ncivous hystem can pioducc beliavioial deficiencies m a manner similai to 
the above. Thus localizations can be analogously aigued at many points. 

The book's exposition of scnsoiy psychophr-siologj^ levcals .mothei facet 
of the metaphysical background The coiisti actions in this aiea, piesum- 
ahly deiivcd from data, actually derive in laigc pait from Kantian subjecti- 
vistic epistemology In biicf, this tiadition dictated that the investig.itloa of 
sensory pioccsscs should rcallv be the task of showing how sense oiguns 
and nerves ^Ycre able to pioducc psychic states which formed the basis 
for internal knowledge of an external woild Behaviorism substituted biain 
pattern or processes foi psychic states but left the oiigmaL task otliciwisc 
unchanged Kantor’s critical analysis here amounts to showing that study 
of sense receptors and sensory nerves has never shown tlicin capable of 
resolving objects or qualities into differential patterns Hence, fioin the 
very beginning point, the evocation of specific psychic states oi implanted 



162 


JOURNAL OF GENETIC PSYCHOLOGY 


cortical pattcins is tinfeasible, although the possibility of such evocation i-? 
a necessary assumption of neurological thcoiics of learning 

The mterbchavior.ll mterpictation of sensory processes is to consider them 
as structures peimitting oigamsmic adaptation to various environmental qii.ili- 
tics, objects, relations, etc. The essential dilfcicncc is adaptation to some- 
thing, lather than creation of things inside a sensorium. Thus sensory 
receptors and neurones aie not required to have thousands of unique ways of 
leacting to stimulus langes; they merely participate to a greater or lessei 
extent m specific psychological events. 

One deduction the leviewei would m.afce from this is that, if sensory 
appaiatiis is only a paiticipating part of larger events, then various mutil.itions 
of sensory nerves and receptors should not give results greatly diftcicnt from 
cortical cxtupation experiments Data on this howevei is infrequent and 
less satisfactory m its techniques than is the experimental hteiaturc on 
cortical ablation. 

Other chapters of Professor Kantor’s book deal with such topics as the 
relation of chemical factors to psychology, relations of biology and psychology, 
psychosomatic medicine, etc The theories in these regions reflect, for the 
main part, tlie same assumptions as those .nlicady noted, although in geneial 
the data here is less exact 

Altogether, Professor Kantoi has argued brilliantly for a thorough revi- 
sion of physiological psj'chology The dragnet of a formidable scholarship 
has drawn together witlim the confines of a rather small book the historical, 
philosophical, theoretical, and empirical phases of physiological psychology, 
and has evaluated each in terms of the others. The implications of mter- 
bchavioial constiuction would be fai reaching indeed It would mean, for 
example, throwing overboard all the classical theories of vision and hearing 
from Helmholu to the present because these theories rest upon the tradition 
of translating an “external” world into an “internal" one. Such assumptions 
are usually tieatcd as necessary items in the prognam of sensoiy research, 
but it is precisely in tlie smoking out of “necessary assumptions” that much 
of the progress of science is effected 

'I’he emphasis on direct construction .md interpretation of behavior is in 
harmoay witli recent developments in psychological theory. Howcvei it 
really goes beyond these later theories in that it does not assume behavioral 
mtcrpTetation ig be a stop-gap until physiological psychology succeeds m 
unravelling neurological riddles- If the analysis is correct, these riddles are 
relics of classical metaphysics, not products of scientific inquiry and interpreta- 
tion. An objective theory would treat stimuli and responses as coordinate 
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parts of an event, not the one as a “cause” of the othei. Professor 
Kantor’s views on liypothetical ncuial functions do not find their first ex- 
pression m this book In 1922 he wrote the following criticism of the quest 
for neural explanations of psychological action: 

How vain la such a quest is clear Irom the fact that quite aside 
fiQin Its violation of scientific methodology (namely, to seek the cause 
of a phenomenon in a part of itself) a genuinely critical search will 
reveal not a single valid piinciplc of explanation vihith psychology lias 
derived fioin physiology — jlfliougb this does not deny, iii nny sense, that 
inanj vahiahic psychological principles were wo'ked out by physiolo- 
Ki'ls (1) 


RErEltENCK 

1 Kantor, J U Tlie nervous sysicm psychological fact or fiction / Philos, 
1922, 19, 349 
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(Dunlop, K Religion, Its Functions in lluninn Life. New York' 
McG'ioic-HUl, 1946. Pp,362) 


RcVIFWriD DY SlDNI-Y KoSOISKY 


According to it<; author, Piofcssor of Psychology in the University of 
Califoini.i at Los Anj>eJes, this book is "a study of religion from the point 
of view of Psychology, . . It is the purpose of this hoolc to piescnt leligion 
as a noinial product of man’s conscious pioccsscs his desires, liis fears, 
and cspcci.illv his pl.uining for future contingencies” (Picfacc, p v) 

The piincip.vl thesis, of the hook may he suinman/cd as tollows* icligion 
oiiginated in and is duected by dcsiics Tlic two most important dcsiies, 
the foundations fiom which icligioii developed, arc the aliineiit.ny and the 
protective dusiies All the other desiics (fni activity, for icst, for pic- 
cinincncc and conformity, ciotic desire and satisfaction, philopcdic dcsiic, 
excietoiy desire) “liavc been taken into the fabiic of icligion after its de- 
velopment" (p 1‘55) A (IcMic IS defined as “an actual psvciiological 
process in wlucli a pci son tliinks of an object winch lie lias not or of a 
condition in which he is not. Both the ideational and the affective fautou 
arc essential in dcsiie” (p 124) Dc^siie is distinguished fiocn need on the 
grounds that need “Is a condition that may oi may not be knoiYii to the 
poison who is 'in need ’ Need, if a pcison becomes conscious of it, may 
rise to desire . ” (p. 125) The thought of a need becomes a “motive 
for the dcsiic” whicli, in tuin, becomes the motive for the satisfaction of 
the need Thus, “niotivalion involves desire" and fiom this arises t)ic state- 
ment that “we make an unjustified assumption . if we ascribe motivation 
to animals” (p 126) It is loi this icason that “there are no grounds what- 
cvei for supposing that any animals below the human level develop any- 
thing that could be called religion” (idem). 

Religion 01 religious faith is defined as “knowing that which it is iinpossiblc 
to know” (sic) (p. 298) “In the caily stages of leligious development 
religion can he described as the attempt to do what man docs not know liow 
to do and to know the unkno^vable . iii its present stage . religion is the 
institution, or featuie of culture, avIucIi undeitakes, m tlic service nf man 
kind, those functions for which there is no other institution or foi the under- 
taking of which no other institution is as yet adequately prepared” (p 321) 

Basically, this is a volume m comparative leligion with the connecting 
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tlucacl running through the book being the attempt to analyze tlie roles 
which religion has played in othei ciiltuics Thus, a number of topics are 
considered m turn — religion as moiahty, concepts of divmity, the concept of 
sin, and a uuinher at others. In each case, comparative religious data are 
given and the author makes evaluations as to tlie psychological significance 
of these d.ita On the basis of these evaluations he formulates his tlieoiv of 
the functions of religion in human life. 

Ill jcviewing this book, we tvill turn our attention first to the puiely 
psychological aspects; then tve shall deal with the compaiative religious 
data; and, finally, we shall make some gcncial obseivations 

There are certain statements made in different parts of the book to wliich 
most psj'chologists would take eveeption Thus, the assertion that we can- 
not ascribe motivation to animals (vide siipxi) would cause many an eye- 
brow to be laiscd in aMonishment If wc could not asciibc motivation to 
aminaU, we should be foiccd to deny that animals learn, for how much 
learning can take place without motivation? Indeed, at this point tJie author 
IS involved in a self-contradiction If we assume, with Dewey, that the think- 
ing response is given only when there is an inadequate adjustment to the 
envuonment (read motivation) and if vve admit that imagining is a variety 
of thinking wo should be forced to the conclusion that animals cannot imagine, 
Yet, we find our author adnutimg the possibility that a tiger may be “re- 
stricted to simple imagination" (p 125) How can a tigei imagine if he 
cannot be motivated? 

Too, one wonders which psychologists Dr Dunlap has in mind when he 
says that “to psychologists, ecstasy as described by the mystics leally is a 
state of pure feeling (and therefoic not an emotional state at all)" (p. 86). 
WliaC is “a state of pine feeling”? And on what basis is a distinction made 
between “pure feeling" and "an emotional state”? Is not the foiinei alinost 
always subsumed under the heading of the lattei ? 

lJut perhaps the weakest point in the psychological edifice which the author 
seeks to erect is the general vagueness and loose usage of teims which make 
it difficult to follow the exposition There is no clear-cut distinction made 
among “drives” (the word isn't even mentioned); "desiies.” "needs,” and 
“instincts,” Where one ends and the other begins is ncvei made clear, 
In the list of nine primary desires which the author draws up there are some 
which arc universal, some which apply only to man and some which apph 
to both lowei animals and man. All are treated alike. The author sum 
manly dismisses “instinct” with his characterization of it as being “pseudo- 
cxplniiatory" (p, 125 f ). Yet there are many psychologists who invoke 
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it as an aid in iinclcistanding of ccitain phenomena because they think that 
if piopcrlv defined, it k a useful catcgoiy Indeed, Dunlap Iiini'ielf, in 
defining a desiic as “being indispensable foi the continuation of the pci son 
or being universal in occiincnce in all human gioups," is referring to an 
instinct (though he docs not use the word) since one of the ciitcria of an 
instinct IS Its universality 

In addition, many of the toiKliisions drawn ftom the material jiiescnted 
m the bonk are not tlic only ones that may be diawn. Foi example, to 
s.iy that “only tlie concept of a pcisonal God can satisfy man's iccliiig toward 
divmitv" (p 316) docs not necessaiily follow from the discussion wluth 
piccctlcs the stateinont Indued, tins seems to be a projection of tlie authoi's 
own vjCTV of tlie /natter .is is tins statcinenf “the siibstilution of iin imper- 
sonal woild power foi a personal God is a icgitssion toward .i more piimitivc 
conception” (idem). Even whuic the aiitlioi borrows fiom scholars in the 
field of the liistoiy of icligion tlicic is an uncntical acceptance of a psycho- 
logical and historical piinciplc The authoi holstcis this principle “that 
f.iith develops from iitual, rathei tluin ritual fiom faith’’ (p. vi, 17 f) by 
many illustiations I3ut the piinciplc, as stated, is too nairow for thcie aic 
many specific rituals which developed o»it of the mains of a laigci faith 
Indeed, if the faith did not exist tlicsc specific rituals would not liavc de- 
veloped Foi example, the institution of a ntual foi a Fiiday night service 
in many Jewisli places of worship m the United States was devised becntise 
of a faith in the Jewish Sabbath as being a holy day I'oo, every time the 
Roman Catholic Churcli decrees a fast oi a feast day in memoiy or honor 
of some saint, we have an illustration of a specific ritual being devised because 
It comes out of the matiix of a laigci faith without which it would have no 
significance Ritual and the faith into which it giows may be two mutually 
intciacting forces though there are undoubtedly m.»ny cases in which ritual 
piecedcs faith. 

When we turn oui attention to the data on comparative religion, we find 
that thcie arc many places where the author is either inexact or inaccurate 
or veiy vague Thus, for example, we arc told that “it is to be suspected 
that a deadly seipcnt was origiindly kept m the Aik of tlie Covenant, and 
the suspicion is strengthened by the explicit statement that when the Ark 
was placed in Solomon's temple, theie was nothing in it but two tablets ot 
stone (II Chion 5 10), implying that the deadly agency had escaped or had 
been removed” (p. 181). This theory is taken over in toto from certain 
Bible critics who offer no evidence for the theory Again, to say that “there 
IS no indication that in pre-CIiristian religion anjonc sought rest” is to dis- 
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play an astonisliiiig ignorance of the institution of the Jewish Sabbath Oi, 
when dealing with the antinomy created by the picmisc of an omniscient, 
omnipotent, and beneficent cieatoi of the woild veisus the evil which is found 
iJi the •world, ihc author adopts the Aiigustinian solution But is this solu- 
tion, which can be traced back to Jewish soutces (though the author is im- 
a^vare of this), "the best any theoloKiRn has been able to think out" (p 254) '* 
Tile docnine of the finite God should at least have been mentioned in our 
text Perhaps the grossest histoiical inaccuracy of all is that which is found 
in a sentence wliich discusses the oiigin of the Sadducecs and the Pharisees 
I'lerc wc read "in Alexandiia, Jewish scliolais such as Aiistobiilus and 
Philo mfiucnced Judaism and created even in Jciusalem two factions — 
the Sadducces . and the Pharisees . " A leading of any authoiitative 

text on the lustoiv of the Jews will show that this account is completely 
unichablc and is not tenable at all in the light of modern scholaiship espe- 
cially since tile split between the Sadducecs and the Pharisees was alicaclv 
in existence before Philo was boin (see Graeta, H , lluioiy of ihc Jem, 
vol. 2, and almost every other book in the field). 

It IS interesting to note that when dealing with Judaism the author 
presents, in capsule form (p. .153 f ) an aocoiint which is incomplete and 
thorouglily biased from a Chiistian point of view and thioughoiit the text 
thcie aic references to Judaism which displ.iy both bias .md ignoiance To 
say that in religions other than Christianity the welfare of "ncighbois" "was 
not so much emphasized" (p. 41) is strictly a mattei of opinion which is 
not home out by an impartial consideration of the Jewish leligion. To 
speak of "the Jewish God" {p. 238) is meaningless since we do not know 
to what or to whom the author refcis Docs he mean a concept of God 
which was held by Moseb^ Or the one that was developed by Ezekiel^ 
Or the one whose mam featuics were developed thiough later Rabbinic 
interpietation? Again, we aie at a loss in trying to undcistand the basis 
for the statement that "judaisni lost the notion of univeisal laws that even 
the Gods cannot change” (p 243). Which Judaism Rabbinic Judaism^ 
Modern Judaism^ Rcfoimcd Judaism? 

In general, tlieie arc many statements made throughout the book which are 
purely matters of opinion and the opinion is very often questionable To 
take for granted without any qualification that the white man is obviously 
supciioi to the coloicd (p. 135) is an unwaiiantcd assumption and is 
not in liarmony with the facts as we know them. To say that the fact 
that "sheep, pigs, and goats arc not given equal iightb with dogs can 
be explained only on the ground that the dog is a sacied animal” (p 148) 
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IS downright silly because it completely ignores tlic fact tliat sheep, pigs, 
and goats do not leadily lend themselves to be used as pets and foi tliat 
icason do not have the same status among city dwclleis as do dogs Again, 

It is strictly a matter of opinion as to wlietlier “from the cthiciil point of 
view intcicst in one’s own salvation is iminoial” (p 286). To wiitc that 
‘'pia}er itself remains an attempt to do what man doesn’t know liow to do” 
(p 290) IS to perpetuate the childish view of piayci and overlook the best 
.tnd most modem thinking on this subject which legards piaj'cr as an 
■ittenipt to bring one’s self m harmony with the Divine. Oi, to put it in 
inoie objective terms, in a conflict situiition between man <ind his environ- 
ment the man who piays is tiying to change liimsclf niihei than tiying to 
change the cnviionment This is something which man does know how to 
do (ai at least can Icnin) and is somctiincs of gjcat value to liiin To 
chainctciize Leibnitz .is “the somewhat stupid Leibnitz” (p 33+) is -i 
cliaiactcruatioii with which vciy few peoj+c would .igicc 
A good book on the psychology of leligion should explain wliat basic psy- 
chological functions leltgion pcifoims and, from tins point oC view, it m.iy 
have much or little mateiial which gives tlic genetic background of the 
lehgion A good book should explain how and where, from the psychological 
point of view, changes iii a leligion take place And, fiiiallj', a good book 
should discuss the influence of social factois on the individual, on the gioup, 
and on cliangcs winch take pl.ice in religion. The book in levicw hcic does 
not fully 01 adequately meet these critcna Much of the writing vS 
opimonatcd, there aic too many gcucr.ihzations, m paits, sections of the 
hook read like excerpts from sermons, and, as a whole, the book fails to 
meet the scientiric standaid which would meni its seiious consideration as 
a woik of any impoitance 
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SHIKLEY’S BABIES AFTER FIFTEEN YEARS. A 
PERSONALITY STUDY^ 

Iiiilitiile of Child JFelfaiet Uvn/enily of Mitiiiesola 


Patricia Neilon 


Although niotlieis, nurses, and othci observers of children have often been 
convinced that iheic is some continuity of “cliaractcristicncss,” or general 
pefsonality pattern in developing individuals, this continuity has been elu- 
sive of objective psychological nieasiircnicnt That individuality exists in 
early infancy has been demonstraltd by several investigalors That it also 
exists in (idulthood is, of couise, accepted, and differences arc measured 
That the jiattein of persoiiahtv shown in infancy continues through life, or 
that it changes its form of expression as growth and development proceed 
lias, liowever, ncvei been established. Just as manifestations of brightness 
change with <igc, manifestations of individuality niiglu change with de- 
velopment, while leaving the child in the same lelativc place in his group 
nt successive mc.isuicincnts Even assuming contiiuiity of personality pat- 
terns, tile individual who cries a great deal as an infant would not neces- 
sarily be expected to ciy a great deal as an adult. The poisonality char- 
acteristic wliicli caused the excessive ciying in infancy might persist though, 
.ind be expressed in a different manner m adulthood We do not know 
merely from tlie infant’s ciymg, however, what foiin of expression this 
clianictcristic might take latci. The infant who cries a great deal might 
babble a gicat deal ns a toddler, and be talkative as an adult. Or, the 
same infant wliti cries a great deal might be subject to severe temper tan- 
trums at preschool age, and have .an inclination to impulsivencsb or emo- 
tionality in adulthood The entiic pcisonality pattern, including emphases 
and details might continue fiom infancy with changes in expression to 
adulthood. Or, perhaps, some elements of mdwiduaUty miglit be retained 
wliile others dis.ippeaied with development and experience Or, there is a 
tiiiid possibility that diftcrenccs which existed in infancy, perhaps due to 
diffeicnces m age at birth, physical and physiological conditions. Although 
tliesc and other more complex possibilities unquestionably exist, they have not 
been investigated In part this is due to the difficulties of measurement in 
the held of personality, and m pait to the lack of attempts at measurement 

’^Received 111 the Edilorml Office on September 28 , 
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of the same individuals aftei long iiitcivals of time have elapsed Moie- 
over, nieasuicments winch aic suitable foi infants oi children aic inapplic- 
able to adults and vice veisa, so that continuity of measurements is impossible 
As a result, most students of child peisonality have used the cross-sectional 
appioach to investigate age and sex difl’crcnces m a certain tiait, or to pro- 
duce cxpci imental modifications Raicly have thej' attempted to measure 
continuity in the natuial enviionnient 

Early biogiapheis seem to have believed in the emergence of individuality 
in iiilancy. Shinn (22, p 55), foi example, s<iys. “Out baby showed tem- 
perament and luckily of the easy-going and checiful kind ftom her fiist day 
(thougli we could liaidiv see this except by looking hack afteiward) ” 
Plogan (11, p 15) lefcis to the child’s “caily inclination to know what was 
going on about him," which coiitiimcd, as did his seeming "happiest when 
he was let alone" In 1925, Woolcv (32) described the development of 
''Agnes, n Dominant Peisonality in the Making," on the basis of tcachcis' 
icpoits of the child while attending the Mciiill Palmci School This little 
gill, a sample case, leimincd the same in hci basic peisonality pattern of 
nggicssive dominant behavioi from ages two to five 

In the more recent htei.ituic, evidence concerning continuity of indi- 
viduality IS given firstly in studies of ccitain peisonality tiaits, secondly in 
studies using peisonality tests and rating scales, and thiidly in studies which 
aim at total pcrsoiialitv investigation, usually by use of a dcsciiptive tech- 
nique The individual's chaiactenstic modes of icsponse have tended to 
persist in the areas of perseveration, winch was investigated by Cushing (6), 
smiling, which was investigated by Washbuiii (30), laughter, which was 
investigated by Biackett (3), and crying, which was investigated by Bay- 
ley (2). Aftci studying "piobicm” bchavioi in a large and icpiesentativc 
sample, howevei, Macfarlanc (15) concluded that "transitouness" tended 
to be the lulc rather than "persistence.” Using time sampling techniques 
in studvmg picschool childicn, individual consistency has been found bv Green 
(10) m "ficquency of group play," by Loomis (14) in the ratio of num- 
bci of contacts initiated to tliose leceived," and by Jcisild and Mai key (13) 
in conflict behavior m two obseivation periods sepaiated by a ycai’s time 
interval. Because they dcmonstiate some degicc of stability in peisonality, 
reports of continuity of such tiaits oi behavior items are valuable. The 
question of the continuity of total personality pattern, however, is fai moie 
complex VVhile the above reports are objective, they aie, for oui pui- 
poscs, limited in scope Attempts to investigate "total personality," on the 
other hand, often sacrifice objectivity to completeness 
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Halfway between stiulies of single tiaits anti studies using tlescnptive 
methods to investigate total personality aic studies of the continuity of 
individuality which use staiul.uci pcisonahty tests and lating scales as meas- 
uring devices Test-ietest techniques used by Jones and Rurks (H) and 
Tryon (26) have shown that children tend to say the same sorts 
of tilings about themselves on t^vo tests sepaiatcd m time While per- 
sonality tests aic the most objective of the measures available, such studies 
cannot adequately dcmonstiate the continuity oi lack of continuity of indi- 
viduality In the first place, test-rctest reliability, deliberately made a part 
of the test, might insuie measured continuity To many, in the second 
place, a peison's impression of himself is not so iiupoitant an aspect of per- 
sonality as IS the mipicssion of him gamed hy otluirs, wliicli is not measured 
by a personality test. Finally, a test is also limiting, and totality vs again 
sacrificed to objectivity The rating scale, tvhich is a scnii-objcctivc measure, 
has also been applied to this pioblcin Bonham and Saigcnt (18) used 
the method on 38 children fiom birth to two and one-half ycais finding 
no consistently positive iclationsliips in lalings except for good looks Using 
the same method on 140 picschool childtcn for thiec consecutive ycais, Stuts- 
man (25) found coii'itancy in rating and in pio/ile pattern* based on i.itmgs 
suggesting personality types Besides evidence fiom studies ot separate pei- 
sonality traits and studies using personality tests and rating scales, the third 
type of evidence concerning continuity of individuality is from studies of total 
pcisonahty In Biographies of Child Development, foi instance, Gesell et al, 
(7, p. 304) conclude. 

Oiii data [fioin ten ycais of suidy at the Yale clinic] do not lend 
support to the concept of a relatively standard patteifi of infancy Noi 
arc ihc findings of embryology in haimony wuU such a concept From 
the slnndpoint of embryology the infant is alieudy fai advanced in the 
cycle of life lie is already stamped with iiidivuluahty intlicr than 
ivitli 1 standard patrein . . This pcipctiiation of cliaractcj itucncss i*! 

not incanipntible with moipliogenesis and maturing It is, howcvei, 
inconsistent with the ide.! that individual differences at birth are 
slight and increase with age, oi that the period of infancy is in any 
sense nciilial oi gcneiic when compared with later periods of the life 
cycle 

Thcie seemed lo have been peibistcnt tempciamental difteiciiccs in twins T 
and C (8), and Johnny and Jimmy (16), After a senes of studies of the 
same group ot cluldien toi five ycais at Columbia Univeisity (12, 17), 
“consistency," it was concluded, "lathei than inconsistency is characteiistic 
of development’’ Also using a desciiptive tcclimquc, Allpoit (1) studied 
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Ill'S oivn son. Here personality piedtctions made tiy the parents when the 
bo)' was tour months old weie compaied with iccoids of parents at two 
later ages and witli records of four different teachers at succeeding age levels. 
“The prognosis at the age of four months," Allport declares, "is borne out 
111 most respects . , two of the initially dominant characteristics have shifted 
then empliasis . . But on the whole the schedule is consistent throughout." 
From this material, Allport advances the hypothesis that "from early in- 
fancy there is a consistency in the development of personality " Roberts and 
Fleming (19), with data fiom 25 women at pre-college, college, and post- 
college levels found that the latio of persisting to fluctuating traits was 3.2. 

Elimination of the expci imcntcrN bias, which is a factoi in all biogiapliical 
studies, IS achieved by Gcscll (7) Movies of five childien at ages one and 
five were used From the movies, a trained obscrvei wlio was unacquainted 
witli the childicn lanked than on 15 behavioi traits including energy, 
demeanor, dependence, social i csponsivcncss, and the like Out of 75 rank- 
ings, 48 coincided, 21 weie displaced by one rank ordci, five were dis- 
placed by two rank orders, and one w.is displaced by tliicc rank oiders. 
"Our periodic cinema iccords," Gcscll writes, "clearly show prophetic cliai- 
acteis in behavior traits in the first year" 

In the investigation of continuity of individuality, in summary, positive 
findings are moic conclusive than negative ones. An impression of continuity 
was rcpoitcd by e.irly biographers Continuity is likewise found in certain 
separate traits and behavior items. Investigators of "total pcisonality” have 
been unable to retain both completeness and objectivity, between which a 
balance must be struck. Since a breaking down of ''totality" has usually 
given ncg.Ttive results, it would seem that stiict quantitative measurement 
of behavior must be discarded in this area. The method of the Gcscll 
study (7) provides anothci soil of objectivity. The matching method 
advocated by Veinon (27, 28, 29) allows the use of total peisonality, but 
eliminates the stiong effect which the bias of the single cxpcrimentei exeiLs 
upon the icsults in the case study or descriptive method. In one study 
reported by Vernon (27), character sketches of 25 subjects weie wiittcn 
by each of tlncc experimenters on the basis of the bchavioi of the subjects 
during performance tests. Each expciimenter then tiled to identify the 
sketches of the othci two This method applied to growing children should 
provide evidence about the continuity of individuality. 

This is essentially the method adopted in this study. Extensive personality 
data on infants -were presented by Di. Mary Shirley in her The Fitsi Two 
Yeais ei Study of Twciiiy-Ftve Babies (24). After two years of standardized 
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obseivations oi the cliildien as well as two yc.us .icqiiaintaiicc with them 
and their families, Di Shirley wrote personality sketches. These sketches 
and later sketches of the same children picparcd by the vvntci weie used 
in a matching procedure to investigate the continuity of individuality 
The plan for the peisonalitv lolJow-iip of the 25 babies, which was begun 
15 years after the original study, included the objective measurements of the 
subjects wlio would be available for study, and the writing of new per- 
sonality sketches which weie to be matched with the original sketches written 
by Di Shiiley The wiitei did not consult the Shirlcv sketches after the 
study was begun, and did not know the pseudonyms used hy Shiiley until 
the follow-up sketches wcic completed Two foiinal personality tests wcic 
used 111 the follow-up, the Goodenough Speerl of /Issonahon Teii (9) and 
the Rundquist-Sletto A'linnesota Sttivey of Ofitnia/is (20). In addition to 
these foiinally developed scales of peisoitality measurement, a five-point 
rating scale of 23 traits, and a scale of six sjiecial abilities were also used 
The Speed of iJsiociaftoti Test, ilie Mtiinesoto Sinvey of Opinions, and the 
scale for self-rating were administered to the subject lu this oidcr Follow- 
ing this was ft more oi less standardized intcivicw conctinmg the subject's 
interests, in whicli a gcneial impression of his peisonality picture could he 
gained An inteivicw was also held with each of the mothers Dming tins 
interview, the motlier lated her child on the 23 traits and six special abilities 
She was also encouiagcd to talk .ibout the cliild, and to state wliy she placed 
him 111 each of the lating categories. Many anecdotes illustrating the vari- 
ous chaiacteiistics of the child were related, and his iilact in the family 
group was estimated Each mother was also asked whether or not she be- 
lieved the child to iiavc cliangcd in sucli icspccts as were rcfcircd to on the 
rating scale or in his general behavior pattern. Rating scales and special 
ability scales wcie mailed to the fathers. All of the objective data weie 
inteipretcd in the light of the short intci views with the subjects and mothers, 
and peisonality skctclies were wiitten of the children as they seemed to 
be .It tlic age of 17. 

Tile oiiginal group of 25 babies was «ibovc avciagc in socio-economic 
status, education, and intelligence Such a supciior sample was originnlly 
chosen by Dr Shiiley because it was felt that bcttci coopciation of parents 
could be obtained than would have been the case if a sample more repicsenta- 
tivc of the population at laige had been chosen At the end of two yeais, 
Shiiley had 19 of hci oiiginal 25 subjects Fifteen years later, it was 
possible to gather partial data on all of these, and full data on 16 

The finished adolescent sketches were two to four typewritten pages in 
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length To tlic Shirley infflnt sketches piopcr, matciinl was added from 
licr sections of "Incidental Reactions" and “Pcisonality as Revealed in 
Speech ’* Tins made the infant sketches compaiable in length to the 
adolescent sketches Since sex was readily detcimiued in all sketches, the 
sexes Were separated foi the matching proceduie There were five sketches 
of adolescent girls to be matched with six infant sketches, and 10 sketches of 
adolescent boys to be matched with 13 infant sketches One of the adolescent 
hoy sketches had to be thrown out because tlicic was no comp, u able infant 
skctcli. Keeping tlie e\tia infant sketches made matching moie difficult 
bv clirninating the possibility of automatically matcliing the last sketch 
m cither senes. Because of the length of the sketches, the matching task was 
a difficult one It was peifoimcd by giaduatc students and staft members 
at tlic Institute of Child Wclfaic, Univcisity of Minnesota, who carefully 
read and icread the matciial, weighed and ic-evaluatcd the evidence. Ten 
judges matched the sketches of girls (five versus six cases), and five judges 
nuitclied the sketches of boys (10 versus 13 cases). Although statistically 
the chances for success arc approximately equal foi botli tasks, the match- 
ing of 10 versus 13 cases is psychologically tar inoie difficult The gicatei 
number of cases necessitated moie than twice the amount of reading, and 
made an almost impossible demand upon the mcmoucs of the judges With 
10 pcisonality sketches .ind 10 pictuics Veiiion (29) found matching “almost 
impoiisible’’ foi judges, even though this would Involve less leading than 
the matching of two sets of sketches. 

Cliances of successful choice are both reduced and increased by the 
limitations of the matching process.. Taking the simpler five versus six 
matching as an example, the chances that the first adolescent girl’s sketch 
would be coucctly matched would be one iii six Assuming this fust match 
to be concct, the chances that the second sketch would be correctly matched 
would be icduccd to one m five And assuming the first two to be correctly 
matched, thcie would be one chance in four that a thud would also be 
successfully matched, and so on, the task being made easier by process of 
elimination after evciy successful matching. The chances of rnatcliing all 

1 

sketches successfully, theicfoie, would be — I When there are incoircct 

6 

matches, however, the pioblcm becomes more complex If the first adolescent 
girl's sketch were incorrectly matched, it might be matched with eithei 
the sixth infant sketch, which has no mate, or with any of the four others. 
In the latter case, two incoircct matches would automatically come about 
If the first two adole-'Cent girls' sketches were iiicoriectly matched, there 
would automatically be at least tliice, and quite possibly four eirois 
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Chapman (4, 5) has given formulae for the solution of this latlicr com- 
plex problem which are based on the possible permutations of the cases. In 
matching five versus six sketches, a total of 720 (6!) permutations are 
possible, but only one of these arrangements allows loi the correct matclung 
of all sketches. When theic aic four coirect matclics, and one erroi, there 
are five possible pcimutations, that is the sixth or cvtr.-i infant sketch might 
be matched with any one of the five adolescent sketches The chances of 

making one enoi, then, would be — Other piobabihtics can be woiked 

out bv Chapman’s foimula Table 1 shows tlic p.obabilities of the chance 
success of one judge in matching five veisus six and 10 vcisus 13 cases woikccl 
out bv this formula It must be emphasized that these figmes apply only 


table 1 

PRODADIUTICS OF THE CUANCB SUCCESS OF ONE JUDGE IN MAaCUWG 1 ER80NA1 ITY 

Skfioics 


Ninnher of successes 


Piobablc chances in 100 
5 vs 6 cases 10 vs 13 cases 


41 

$7 

15 

4 

007 

001 


46 

36 

14 

3 

006 
0 008 


to the chances o£ successful matching I>y one judge Tlie highest number of 
successful matchings obtained by any judge foi the five veisus six cases was 

four, and foi the 10 versus 13 cases, five . i i 

The icsults of 10 judges in matching the five adolescent sketches and six 
infant sketches of girls are shown m Table 2 The majority of the judges 
succeeded at the 4 per cent level of probability, thicc succeeded at the U7 pel 


TABLE 2 

Successes or Ten JunRcs in Matching Pi'rsonaiity 
(5 vs 6 cases) 


Number of _ . . . . i i 

correct judgments Probability level 


Sactcims oi Giris 


Nnmbcis of judges 


0 

1 

2 

3 

4 

5 


43% 

37 

15 

4 

0 07 
0 01 


0 

0 

1 

6 

3 

0 

10 'I ol.il 
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cent level, and one at the 15 pei cent level The mean jnimber of successeb 
foi all of tlie ludges is. 3 2 The significance of this figuic can be calculated 
bv anothet special method Accoiding to Chapman (4), the mean of landom 

t 

matcliings is, by sampling tlieoiy, — , = the smaller number of items to 

be matclicd, u =-- the larger number of items to be matched.) This agrees 
with Zubin’s (33) discussion of the problem of matching equal numbeis of 
Items, 111 which the mean of landom matching is one, and the standard 
dcvmtioji IS also otic For the moic gcncial case, which can apply with eithei 
equal or unequal nunihcis, Chapman gives the foimula foi the standaid 
deviation He gives also a formula foi calculating the skewness of the distiibu- 
tion of random malclungs which becomes more Icptolcurtic and more skewed 
as the diffeicncc between the numbcis to be matched increases The distubu- 
tion takes the shape of Peaison’s Type III Cuivc Tables, which are coircct 
to SIX places, have been woikcd out by Salvosa (21) for this function. Aicn 
undei the Type III cuivc above the obtained mean value in terms of the 
standaid deviation can be determined from thc« tables. Using this piocc- 
dure, it was found that thcic is less than one chance in 1,000,000 that the 
menu of 10 judges in matching five versus six eases would equal oi exceed 3.2 

The lesults of five judges m matching the 10 adolescent sketches of bovs 
with 13 infant sketches, which arc less clear cut, arc shown in Tabic 3 
Thcbc results are less clear cut probably because of the difficulty of the task, 
and the difficulty of obtaining judges for the task One judge did succeed, 
liowevci, at tlic 008 pei cent level The mean number of successes for 
all of tlie judges in this case is 2.6. Applying Chapman’s foimula to this 
figure, thcie arc only 25 chances m 100,000 that the mean of five judges in 
matching 10 vcisus 13 cases would equal oi exceed 2.6. 

The successes, of individual judges as well as the high mean numbers ol 


TABLE $ 

Successes oi Five Judges in Matching Pbrsonalitv Sketches of Boys 
(10 vs 13 cam) 


Kiiinbcr of 
coirecc judgments 

Probability level 

Numbeis of judges 

0 


0 

1 

36 

1 

2 

1+ 

Z 

3 

3 

1 

4 

006 

0 

5 

0008 

1 



5 Total 
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successes foi both tasks as compared to chance deinoiistiatc some common 
element in the sketches at both levels. Since the writer was not famlliai 
with the earlier sketches nor with the pseudonyms used for the clilldrcii 
at the time of preparing the latei sketches, and since similaiity existed in 
the sketches of the two-year-olds which were based on subjective thoiough 
acquaintance, and the skctclies of the same childicn at 17 which were based 
on objective tests and rating material, we conclude that personality similarities 
exist 

Taking the subject rathei than the judge as the unit may shed more light 
on the results Table 4 shows that one of the giils, Winnie, was always 
matclicd coriectly by tlie 10 judges, while Judy was never matched coricctly. 

TABLE 4 


DisriunuiiON of Tkn 

Ma rciiiNCs 

or iNbANT AND AUUI ISCl-NT 

OF Gnus 

I’KRMINMIIV 

Skuciii-s 



Times out of 10 matdied with following 


Adolescent 

. 


Infant sketch 



sketch 

Wiimtc 

Va Ruth 

Sibyl 

Judy 

Patty 

Carol 

.-Winnie 

10* 






Va. Rutli 


9* 




1 

Sthyl 



7* 

3 



Judy 



2 

» 

3 

5 

Patty 




3 

6* 



It seems possible, in other words, to rank the subjects according to ease of 
matching Winnie, whom 10 out of 10 judges matched coircctly, Virginia 
Ruth, matched correctly by nine judges, Sibyl by seven, Patty by six, and 
Judy who was ncvei matched coircctly In considcnng the problem of the 
piobability of lepeated successes in matching the same adolescent sketch, the 
only method of attack seems to be in comidciing the matching of each 
a(lole''Cent sketch as a scpaiate task independent of other matching This, of 
couisc, is not the case. As stated above, the chances of inatcliing the first 
case me one in six, while aftei one sketch is correctly matched, the piob- 
ability that a second will be correctly matched is one in live and so on 
Considering each matching as a simple choice of one ol six sketches also 
ignoies the fact that the coirect match toi any given sketch may already be 
incorrectly matched elsewhere Foi calculating the piobability of repeated 
successes, nevcrtJieless, the simplest method is one in which each adolescent 
sketch is considered separately, oi as if it were the fhst to be matched The 
probability that one sketch would be matched correctly by all judges, using 

I 

this line of reasoning, is — 


6 ’ 


while other piobabihties arc woiked out 
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TABLE 5 

PRoninitin ot Kerf <tpd Succpssra im Tpv M^tcoincs of PERSONAiiTy Skf-j-ches 

Number of 


Adolescent skttcli 

Number of 
conect niaichcs 

Probability level 

Winnit 

10 

0 00000165% 

Virgiiun Riiih 

9 

0OC0O828 

Sibyl 

6 

0 00217 

Judy 

0 

0 1615 

Patty 

7 

0 000248 


tliroiigh use of the biuominaf evpansion This ticnd of diffeicnce between 
subjects in matchabllity was less definite for the boys on account of the small 
number of judges used Ficd and Haivcy seemed to be most fiequcntly 
matclicd, however. It is possible to intcipret the ticnd in thiee ways Ease 
of matching could be attiibutablc, firstly, to the gieatei degree of similarity 
m pcisonality in some cases Perhaps, secondly, it might be clue to more 
adequate dcsciiption of some cases, at one or both levels Allied with this 
IS the third possibility that some individuals arc more outstanding, and there- 
foie can be matched more successfully than the generality even though the 
degicc of similantj' or dissimilarity between early and later status is similar 
for all 


Summary 

Peisoiiality sketclics of 19 children written by SJiirley (24) on the basi't 
of observations during the first two years of life weie matched with per- 
sonality sketches of 15 of the same children prepared by the wnter on the 
basis of test and rating mateiial, Ldtcr sketches were picparcd without 
acquaintance witli the earliei ones Five judges matched 10 sketches of 
adolescent boys, mid 10 judges matclied five sketches of adolescent giiE 
Eotli tlie results of the individual judges and the mean scores of all judges 
in m.itcliing were Significant as compared to chance. Following arc the con- 
clusions of die investigation. 

1. Personality similaiitics in an individual persist over a period of time 

2. Some individuals aic more leadily indentifiable after a period of tune, 
piesuniably due to gicatcr uniqueness of jieisonality pattern 

3 The matcJnng technique, utilizing total impression, allows for the 
dcmonstiation of similarities in personality pattem m the same individual 
over a period of time, 
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A FACTOR STUDY OF A TEST BATTERY AT DIFFERENT 
EDUCATIONAL LEVELS'* 

Dehattvienl of Psychology. National CheVtang Univeisity 

Tso-Yu L. CiiEN* AND Huai-Hsui Chow 


A Introduction 

The moot question of integration versus differentiation in mental develop- 
ment has lately come under different experimental attacks after decades of 
futile aigumcnts by philosophers and arm-chair psychologists But the cx- 
peiimcntal results so far achieved arc no inoie decisive, actually they arc 
somewhat contiadictoxy The picscnt study was undertaken, wc hoped, to 
deal some of the confusions. Because of very limited lesouiccs at our 
disposal our undertaking had to be very lestiicted in scope Not all mental 
traits could be mapped. Only a very nanow field in cognitive ability could 
be attacked, So the piescnt title of the paper seems to concern itself with 
only a battery of tests, though the aim was more ambitious. The work started 
in 1941 and was not completed until four ycais later Because of war 
isolation tlie work was not published earlier, though the mnnusciipt was 
almost ready two years ago. 

The method of correlation is an essential tool for the investigation of 
mental oiganization. Factoi analysis has cniianccd the powei of coirelational 
study to penetrate the intricate cntinglcmcnts of mental functions. No one 
IS pel haps justified to look upon factors «is separate paits in the mental make- 
up of an individual But factors, if they have any psychological significance, 
must leflcct the actual woiking of the mind By this wc mean that factors 
have to be conceived as counterparts of the functional lelationslilps of tinits 
and abilities. If the mind tends to woik as a whole, we must be able to 
detect It in the manifestations of abilities and tiaits, provided wc know 
liow to measure them. Cognitive abilities arc more accessible to measure- 
ment because we have tangible results from such activities, while tcnnpeia- 
mental traits do not leave such handy evidences No wonder, studies in 
mental oiganization started in the oigiutive field — for example, the pioneer 
work of Spearman We confined ouiselvcs to the more humble task for 

*Rcceived in llie EcliIori.il ORice on Octobei 20, 1947 

'In order to save confusion the senioi author has been advised by lus fiiends to 
add his courtesy name, something like the fiist name in English usage, to his usual 
simple designation, L Chen 
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llic same reason But we cannot see why the methotl cannot break into tlic 
tempcranieiital field, though it is decisively more difficult. 

The pla/i of the pi esent studj' wns to apply a battrj)' of tests of different 
natuies to groups of pupils of diffeient ages, and tlien by factor analysis 
isolate the factois for each group As age gioups were not convenient to 
gatlici, we took diffeient school giades as developmental levels in our study 
School giades aie more or less parallel with age, and age alone is not a very 
adequate measure foi matuiitv So educational level may serve as a useful 
index to mental maturity. Hence we wcie not totally unjustified in using 
school grades instead of age gioiips m our present study 

B. Procedure 

Our hntteiy consists of nine tests They wcic word analogies, woid classi* 
fications, vvoid completions, flag test, foim classifications, -T-0 senes, aiith- 
mctic pioblcms, number senes, and mimbei completions Most of these 
tests are well-known «iiid only a shoit dcscuption of scveial of the less 
familiar ones will hetc be mseited The woid completion test is novel m 
China. Chinese words consist of ladicals instead of letters So a radical 
was given and the testccs were icqucstod to complete the word m older to 
m.ike certain sense This test is a Chinese adaptation of Thui stone’s word 
completion test® The flag test w.is ducctly copied fiom TIniistone The 
foim 01 figure classification test is well-known in Spcaiman’s batttciy. Tlie 
mimber completion test consists of pioblcnis m the four iides of aiithmetic. 
In each pioblcin certain figuics were to be filled and the problem was so 
coiistiucted that only one answci was possible foi each omission. 

This battciy of tests was made a piclimmaiy trial to a class of 50 junior 
high school fust year pupils Analysis by Votaw's method (9) combed eacli 
of the oiiglnal tests foi stiaw items Then the whole battery was carefully 
re-adjusted .'ind some of the tests weic leduced in length. The improved 
battoiy was then applied to 140 junior high school first yeai pupils Of 
ionise the lattci gioup w.as diffeient fioin the pieliminaiv group The 
forniaj test gioup had an avciage .rge of 14)4 yeais, so the group as a whole 
was somewhat retaided. (The tests weie applied in the interior of Cluna 
wheiD educational o]ipoitunity was much baiidicapjjed.) T.ible 1 sums up 
how efficient the item analysis had been. 


“The senior aitlhoi vislics lo talc the present oppoitunity to thank Piofessoi L L 
Iluirstone foe lus kindness in furnishing us with many of liis test samples winch 
were very dilficiilt to get m war-tjine China I’jofessoj Tliiirslone has Tlivays hccii 
helpful in advitcs through cm rcspondencc 
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TABLE I 

Rut lAiiit ITIE8 or TLsrs BnoKP and Aiter rut Iiim Amai\sis 


Te^t 

Before 

After 

1 

97 

98 

2 

83 

96 

3 

85 

88 

4 

69 

82 

5 

84 

93 

6 

82 

84 

7 

67 

86 

8 

8+ 

93 

9 

80 

82 


One Will notice that tlic nine tests fall into tliicc catcKones the fust three 
arc verbal, the next thiec arc aonwcibal, and the last tliicc deal with iniin- 
beis So wc have thice difitcrciit types of material for our tests But the 
tests can also be ananged into pans of difiPcicnt functions, two classification 
tests, two sciies tests, and two complclion tests, Wc planned in oui fust 
senes of icscaich to detcnninc which is uunc impoitant in defining the nature 
of a factor, the material oi the function of a test As wc shall latei see 
in the section on results, it is the material lathcr than the function which 
dcteimmes the lole of a test m any factoi In oidcr to simplify our expcri- 
menial design, lest 6 was changed into a p.ipci fonn-boarcl test In this 
lattci test the testccs were icquiicd to match several small pieces of foims 
to a laigc foim as it is ordinarily required to assemble several blocks to fit 
in a big liolc in the usual foim-boaid test. This test was sepaiately stand- 
aiilized by a senioi student, Mr Y T Lin (5), m a large group (two classes 
of junior high school pupils) The modified battery was applied to the 
following thiec groups of students (rr) 130 piimaiy scliool pupils, giadc 4. 
Then age laiigcd fiom 7 to 13 with an avciagc exactly l0j>^ years, 
{b) 140 senioi high school pupils, first and second ycais Avui.ige uge was 
a httlc under 16, ranging from 13 to 19, (c) 372 liigh scliool gi.iduatcs 
The test was made possible by the geiieious cooperation of the Dean of 
National Chekiang University, the late Professoi S. C. Chang, who made 
all the fieslimen of 1943 take the tests before they attended classes This 
gioup will later be labelled as the college freshman gtoup. 

The same nine tests wcie applied to all the above tince groups, but with 
the primaiy school pupils, the easier end of each test was extended, and vice 
versa foi the fieshinan group the moie difficult end was extended 'riuis 
much of the middle pottions of all the tests were applied to all the gioups, 
though the two ends did difter somewhat for each group But the diftcicnce 
■was a difterencc of difficulty only, the natuic ot each test was maintained 
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identically tlie iame throughout the study. Thus we hoped to secure com- 
parable data foi the different groups 

C Results 

Because all the ate heterogeneous in age so all correlations (Pear- 

son’s product-moment i) were first corrpeted for the age factor by the 
partial correlation technique The drfteient groups may thus be considered 
as homogeneous m age within each gioup (Wc like to insert here that all 
the groups were rather homogeneous as to race and cultural factors ) No 
collection had been made with the college group, for it could be regarded 
as homogeneous in age, all the testccs being mature persons, i.e , all over 16 
We piesent here the net concUtions among the nine tests of the four groups 


TABLE 2 

Net CoafiEUTioNfl among Tbsis* (Junior H S Group) 


Test 

1 

2 

3 

4 

5 

6 

7 

8 

2 

37 








3 

45 

33 







+ 

12 

25 

23 






5 

30 

4+ 

+3 

43 





6 

29 

4+ 

35 

42 

55 




7 

30 

30 

40 

26 

34 

40 



8 

31 

30 

39 

35 

36 

60 

63 


9 

31 

39 

39 

39 

38 

47 

54 

49 

*A11 decimals being omitted lierc ns 

vvell as IQ all the tublca lullowing 





TABLE 3 




Net Correlations Among Tests (Primary School Group) 


Test 

1 

2 

3 

4 

5 

6 

7 

8 

2 

56 








3 

33 

43 







4 

16 

11 

—01 






5 

24 

16 

13 

16 





6 

29 

IS 

12 

29 

28 




7 

07 

33 

3i 

24 

38 

26 



8 

32 

21 

26 

01 

29 

29 

34 


9 

35 

20 

24 

09 

17 

27 

31 

35 


The correlations were then analyzed by Thurstone’s Centroid Method 
and further rotated in orthogonal transformations Fox the pre'*eiit study 
the authors did not think it was dcsiiable to have oblique factors foi follow- 
ing two considerations. First, the orthogonal factor paLtein are so simple 
that oblique factors do not render them more meaningful Secondly, 
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oblique ffictoi*? aie lelated and thus c^n be further lecluced into the so-called 
siiper-factois, but oui factois aie too few to be thus further reduced. So 
wc stuck to orthogonal trnnsforimtions. 


TABLE 4 

Net CoRRtiATioNs Among TEsrs (Senior H S Group) 



Test 

1 

2 

3 

4 

5 

6 

7 

8 



2 

S2 










3 

62 

S3 









4 

4S 

30 

35 








5 

34 

25 

36 

22 







6 

44 

24 

40 

69 

47 






7 

+6 

39 

53 

47 

34 

59 





8 

S3 

58 

70 

4$ 

38 

57 

66 




9 

33 

48 

5J 

42 

33 

51 

19 

6t 






TABLE 5 







Net CoRREiATtoKS Among Trsie (Couece 

Freshman Group)* 



1 C5t 

1 

2 

3 

4 

5 

6 

7 

8 



2 

399 










3 

297 










4 


289 









5 

393 

479 

303 

374 







6 

216 

273 

144 

350 

329 






7 

Hi 

330 

2S3 

324 

347 

233 





8 

304 

276 

3IS 

264 

372 

145 

413 




9 

397 

401 

344 

389 

459 

265 

438 

388 


*Dccaiise (lic nopulntion in 

the college group 

was 

more niimeroii'i, 

(ill ngurci had 

been cnlculntcd to three decimal places 











TABLE 6 








The 

Factor MMRicrs or the Junior 11 S 

Group 




n Ceni! Old I'adoj Matux 



b 

RohTled I'rtclor I\lalnx 

Test 

I 

II 

III 

A* 



>/ 

U 

C 


1 

51 

—36 

23 

44 



37 

54 

12 

44 

2 

57 

—21 

—09 

38 



55 

28 

—05 

38 

3 

G\ 

—27 

16 

47 



49 

46 

13 

47 

4 

49 

14 

—25 

32 



56 

—12 

00 

33 

5 


—12 

—30 

54 



71 

12 

—14 

54 

6 

73 

09 

—24 

60 



77 

00 

04 

59 

7 

68 

28 

37 

68 



54 

12 

61 

63 

8 

72 

33 

15 

65 



65 

—01 

48 

65 

9 

67 

12 

02 

46 



63 

06 

24 

46 


c Dn echon 

cosines i 




d Cosines of Angles sepaiating 


Refei cure 

Veclois 





Kcjei cnit 

' 1 etloi s 



A 

ZJ 

C 





■! 

li 

C 

I 

94 

25 

24 




A 

101 



II 

09 

—84 

55 




n 

—01 

101 


III 

—34 

49 

80 




c 

00 

—01 

100 
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TABLE 7 


Tut Facior Matrices or thi Primary Schooi Group 



Cciihoitl Factoi 

Alali lA 



b 

Ro/aled Facto 

1 Matnx 


I 

n m 

IV 



J 

B 

C 

D 

IF 

1 

63 

38 21 

—21 

62 


68 

36 

—15 

09 

62 


63 

3 6 —33 

—34 

75 


4+ 

72 

19 

00 

75 

i 

+5 

29 —13 

00 

31 


41 

32 

19 - 

-12 

32 

4 

28 

—35 10 

—28 

29 


06 

10 

05 

52 

29 

5 

1+ 

—13 07 

05 

22 


32 

—02 

2L 

29 

23 

6 

52 

—21 27 

—09 

40 


42 

—01 

04 

+7 

40 

7 

69 

— +2 —46 

36 

99 


32 

06 

91 

25 

99 

3 

54 

10 17 

3+ 

43 


62 

—IS 

19 

01 

41 

9 

47 

10 16 

15 

28 


51 

—03 

09 

07 

27 


c Dinction losbies of 


A 

Cosines 

of Angles Scpaiating 


Releiencf I'erlois 




Refeience I'eclois 



A 

D C 

D 




A 

D 

C 

D 

I 

81 

27 38 

35 



A 

100 




ri 

38 

38 —38 

—76 



B 

60 

101 



HI 

37 

-SO —73 

31 



C 

00 

oo 

100 


IV 

2+ 

—7+ +3 

—16 



D 

00 

—01 

00 

IDO 





TABLE 8 








Factor Matrices of tup Sbkior H S 

Group 



A. 

Ceiiltoiel Facial 


b 

RoiateA Fatioi 






Mall IX 



Miih 1 V 






Teat 

I 

11 


4 

D 

IF 


c hittction 

cosines 

I 

69 

05 

49 

66 

21 

49 


of Rcfuieitcc 

Veclots 

2 

62 

+2 

56 

74 

—16 

57 



A 

Ti 

3 

75 

30 

65 

81 

00 

66 


I 

93 

37 

4 

61 

—24 

+3 

48 

45 

43 


11 

37 

—93 

5 

47 

—0+ 

22 

43 

21 

23 


f/, Angles Seiaialtng 

6 

79 

—68 

108 

49 

92 

109 


Rcfeiefice 

f'ectois 

7 

72 

—08 

52 

64 

34 

S3 



A 

Ji 

8 

87 

IS 

79 

SS 

15 

80 


A 

m 


9 

69 

00 

48 

64 

25 

48 


13 

00 

100 





TABLE 9 








Factor 

Matrices 

or niE 

Coi 1 rcL 

Fresh man 

Gkoui’ 




n Cciitroul Faciot b Rotated Fattoi 


Malii\ Matnx 

'Fest I II h’ A B tr c DnccUon cosines 

1 572 141 347 587 —005 3+5 ofJiijeicncel'ettois 

2 636 157 429 653 —006 +26 ^ B 

3 +99 118 263 511 001 261 I 97 23 

+ 547 —058 303 518 182 301 II 23 —97 

5 668 03+ 448 656 121 4+5 rt Aneiles Scpai aliug 

6 552 — 809 959 3+9 912 95+ Refcieitce I'cclois 

7 587 099 354 592 039 352 A R 

S 535 200 326 566 —077 326 A 99 

9 675 098 465 678 060 463 B 00 
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D Interprfi'aiions and Comments 

The natuie of the lOtAted factois of the jiinioi high school pupils is obvi- 
ous enough. They <aie (/i) the geneial factor, m the natuic of SpeaimniiN 
ff (A) the veibal factor Vj and (c) the numbei factor N They aie lathci 
deal and clean cut These three factois made us believe that it is the ma- 
terial and not the function that detcimincs the natuic of a factor Tims the 
first thiee tests which aie chaiacteiizcd by then common vcibal content 
have A common f.ictoi F and the last thicc tests which all deal with num- 
bers have a number factor N in common But tbeie is no classification 
factoi, no completion f.ictoi, and no induction factoi (foi the senes test'.) 
though they arc such common functions. 

That wc (lid not find a perceptual factoi P foi the vsecond group ot 
tests IS not suipiisiiig It is quite m hannonv with Speaunan’s view, who 
would icgaid such tests as purely ncogcnetic If one sciutimxcs the nature 
of the tests in this group mdividii.illv, one at once sees that these thicc tests 
aic not exactly the same The Hist is spatial, the second being of foim 
classification, and the thud being of X-0 senes arc each unique So wc 
cannot expect a giaup factor ruiimng through them So a paper foim- 
boaid test was introduced to take the place of the X-0 scries We shall 
see latei that wc were fully justified in doing so 

The natuic of the rotated factois for the pnmaiy school group is not so 
deal The first factoi may be identified as the general factoi ff But 'I'cst 
4 with a loading of barely 0.06 makes such a pioposition rather risky In- 
deed, if wc look over the original coirclation table of this group, wc find 
glaring exception to the positive iclationship thiougliout Con elation be- 
tween Test 4 and Test 3 is — 0 01 and coiiclation between Test 4 and Test 8 
IS 0 01, all vanibJjiiJgly small. T]ii« a point to which we like to call the 
leader's attention 

The second (Z») and the fouitli (d) factoi in this group can be nothing 
else than the verbal factoi F and the spatial factor 5 of Thuistone’s Tlic 
thud factoi (c) is some mystciy and may be spuiious Foi the piescnt 
we label it as N The only loading of significance in this factor is tiom 
Test 7, that of aiithmctic pioblems. It may be not wild speculation if we 
take this factoi as the number lactoi much disfigured. 

When we turn to the factoi pattern of the senior high school group, there 
IS a marked change Two centroid factors seem enough to account tor 
the conelations Tlie first of our rotated factors is again our old friend ff, 
and It seems not far stretched to call the second bictor as the spatial factor S 
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We have to admit that in the case of the second factor the picture is not 
so sharp as we should like to have. It is true that only tiie two spatial tests, 
4 and 6, have loadings ovci 04 in this factoi Nevertheless some of the 
noii-epatial tc«ts liave fairly significant loadings in tins factor too Wc can- 
not blit assume that ceitain contaminations fiom errors must have some- 
what distorted the picture here. 

The factor pattern of the collepi group is even more simple If not 
for the sixth test, that of the p'lpcr foiin-boaid, one general factor seems 
enough to account for the whole correlation table As the centroid factois 
reveal, the second factor would be of no significance, if not foi the prominent 
negative loadings of the sixth test The routed factors tell much the same 
thing A spatial factoi i' with the only laige loading from Test 6 is the 
only factor lunmng beside the dommani Wc feel rather satisfied with 
our interpietation, because Test 6 has a piomincnt loading — in fact, the 
heaviest — in this factor with all oui groups. It has a loading of 0.92 with 
the senior high school pupils and tics for first place with Test 4 in the 
primary school gioup I'he exception of the junior scliool group selves 
well to prove the rule. As was pointed out earlier, the sixth test in 
this group is of a different nature, that of X-O senes. Now as the form- 
board test IS the mam determiner of the spatial factoi, its absence may thus 
be very well explained. Hence we deem that our pictuic fits nicely all 
the facts we gathered. 

In fine, we found four factors for the piiinaiy school group, g, V , S and 
probably N; tliree factors for the junioi high school group, g, V, and N 
(the absence of S here may be due to the absence of one test) ; two 
for the senior high school groups, g and S, and barely two for 
college ficshman group, g and hardly S. Tins looks mucJi too regular. 
So we have to explain the exact critciia as to when we would stop ex- 
tracting any further centroid factoi As soon as the coi relations were 
reduced to the limits within the probable errors of the average correlations 
m each group no more factoi was extracted. Sometimes even the correla 
tion residues were larger than the average PE, but since further factor 
extractings would have loadings all of negligible significance, we stopped 
extracting also. Such objective critciia may save us fiom subjectivity m 
judgment as to the number of factors needed m each gioup 

E. Discussion 

Fiom our data it is evident that there is a tendency for the factor 
patterns to become simpler as one advances in the developmental level We 
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may even sav that the tendency ib one of intcgution In the primary school 
group the portion of the geneial factor seem*! not well established. The 
avciage loading of g is 0.42, while the loading of the fouitli test is within 
the range of its P£. In the junior high school gioup the average saturation 
of g IS highei, being 0 58, and the lowest is 0 37, well beyond the langc of 
Its 5 the senior high school group the aveiage loading in y 

IS 0 64 and the lowest is 0 43 Satuiatioii of g seems to have reached its 
peak value .it the seiiioi higli school level After that there comes a decline 
Tlie aveiage loading in g becomes 0 59 in the college gioup while the low- 
est loading m this gioup sinks to 0 37 again The vicissitudes of g la all 
these gioups bespeaks of sluiffle and lesluifllc of mental functions. Our 
toncliision would scein lathci dogmatic had we not at oui disposal ccr- 
lohoiativc evidences for oiii support 
In I\'IcNemar’s text (6) on the Revision of The Slonfoid-Uinet Seale, 
theie was .ilso a factoi study of the subtests at different age levels Our 
groups can be roughly matched to his age 9, age 13, age 15, and age 18 
gioups He had only centioid factor figuics McNcmai inclined to the 
view that the first centroid factoi icprescnts the general factoi, with which 
we can icadily comply To facilitate comparisons, wc have calculated the 
variances of the fiist centroid factoi in oui diftcrent groups .'ind set them 
bide by side with McNeroai’s concspondiiig gioups. The surprising re* 
bcmblancc may have icvcalcd boincthing of importance. 


TABLE 10 

Comparison or Avlraoe Variances or the First Centroiu Factor 


Group 

Our data 

Variance 

McNcni.ir 

Group 

's 

Variance 

Primary 

0 2S 

9tli year 

035 

Junioi 

0 41 

13th year 

0 38 

Senior 

0 48 

15lli year 

0 SO 


0.35 

18lh year 

0 37 


One cannot iiitcipiet the above finding as a mere happy coincidence, be- 
cause this IS not the only supporting evidence BkimeiifeJd (1) has leccntly 
published coricl.uions of some mental tests and though lie himself is inclined 
to the invariability of liis coefficients of coi relations, yet liis data, so far as 
comparable with ouis, confirm our conclusion. His IFp and Ivi groups 
jubt match our piimary school and junior high school groups. The 
intercorrelations of Blumeiifeld’s IJ'p group averages U 285, tliose of the 
1/it gioup average 0 326. The Hm gioup is even Jiigbcr, with an average 
of 0.356 All these are in strict confoimity with the trend in our data, 
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because the fitst centroid factor is always piopoitional to the sum of corie- 
lations 

Our Gliding, though not without corroborations, luiis directly against 
the prevailing view iii psychology. CoghiU’s work m anatomy reeiifoiced 
the thcoietical stiucture of the gestaltists m the emphasis of differentiation 
rather than iiitcgiation as the rule of development We like to point out 
])crc that our conclusion does not necessarily contradict Coghill's. His investi- 
gation dealt with structural development of vciy iramatuie animals while our 
youngest subjects must have passed tins stage long ago It we could extend 
om studies to muiiery school childicn, or even to sucklings if it would be 
possible, we arc not at all sure that our conclusion would iiin against Cog- 
hill’s It IS not altogether impossible that with vciy immatme individuals 
mcntcil development inav also piocccd in Coghilhan fashion. Blumcnfeld 
(1, p 204) quoted Jcisild to the cftcct that accoiding to Baylcy there is 
a coriclation of 0.50 between motoi and mental abilities duiing the fust 15 
months of life. Attcr the age of 15 months, the conelntion becomes lower 
though still positive “Shirley found a coirclation of 28 between precosity 
in walking and mtelligcncc.” Later in the developmental pioccss the difter- 
entiptod functions may again intcgiatc tliiough conditioning or learning 
Education may gather together what had been once scattcied So the \vliolc 
developmental process may be spmdlc shaped, beginning with diffcientiation 
and succeeding with intcgiation 

If we believe in tiansfer of training as most educationists do, the more 
education we have the more intcgiatcd must be the working of the mind 
Foi if A influences B and C, and D influences A and C and so forth, then 
separate developments in //, B, and G would result m the coheient develop- 
ment of A, B, C as a whole. Hence the higher we ascend tlie education 
ladder the moic integrated the working of the mind 

Tlicrc aie other studies moic directly related to ours that aie contia- 
dictory to our conclusion. Eaily in 1941, Richatds (8) published a ic- 
analysis of two studies in mental organization His results pointed to the 
emergence of specificity with age. His method was graphic sketching of the 
clustciing of tests in a coordinated diagram It gave a vciy vivid picture 
of diversity of functions We cannot reconcile his iinding witli oiiis, But 
it must be pointed out that Richards’ method of tieatment delineated the 
diversity of the dilfeicnt tests in a given factoi structure while ours treated 
tile diversity of the structure itself. Tbcie is some difteience at least iii 
emphasis, though fundamentally they may point to the same fact. 

Two icferences given by Findley ei al (3) m then recent review of the 
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ap])lication of iiitelliKencc tests also lun diicctlv aKainst oui coiichisiDti Wc 
mean the woilc of Claik (2) and of Richauls (8). As the onginal aiticlcs 
arc unfortunately not available to us, no comments can hcic be made 
Anothei cnticism has to be anticipated Many psjcliomctiiciaiis point out 
tliat the size of the fiist centroid factoi may be determined by the iclia- 
bilities of the tests. Errois tend to decrease the intercoirelations and hence 
the fiist centroid factoi So it is aigued that too much confidence should 
not be placed on the size of the fiist centroid factoi for any definite psycho- 
logical tlicoiv We do not think this can evci be tiue witli oiii data The 
highest reliabilitv was of the junior high school gioiip, which i cached 0 984 
We did not calculate the actual ichahilitics of tlie othei gioiips, but a faiily 
safe guess can be made The lowest icliability was of tlic pinn.uy school 
group This of couisc confirms the foicgoing aigumcnt But tlic othci two 
groups could not have icliabilitics so high as that of the junior high school 
gioiip <111(1 yet then first ccntioid faclois were highci. Tlie lallier stable 
factoi patterns in tlic thice gioups and the almost lincai tendency of the factoi 
loadings throughout the diffeicnt levels made us beheve that oui dat.i wcic 
lathei leliablc and our conclusions no less sound 

That theie is a gencial factoi lunnmg throughout our groups may 
make some psychologists sceptical Foitunatcly the tide of events seems to 
have changed lately m favoi of Speaim.in’s ihcoiy of iiuelhgencc. I'hc 
Division of Occupational Analysis of the Wai Manpowei Commission (10) 
also found a general factoi g in then batteries of tests to a gioup of 2,156 
adults. Pcihaps Kelley’s aigumcnt (4) tliat g lefltcts merely hctciogeneity 
in maturity is thus effectively vindic-itcd. Oui college group was homo- 
geneous in age and the oilici thicc groups had all been concctcd foi age 
factoi As to race, socio-economic status and so on, oui gioups weie about 
equal in homogeneity or lietciogcncitv So tlic presence of g ami its quan- 
titative vaiiations m tlie tom groups cannot be explained away by lictcrn- 
geneity. 

F Conclusions and Summary 

A batteiy of tests of woid analogies, woid chissific.iticns, woid comple- 
tions, flag test, foim classifications, pajier foim-boaids (in the case of tlie 
junior high scliool group, X-0 seiics took its place) aritlimctic problems, 
minibci series, and number completions, was .ipplicd to 140 jiinioi high 
school pupils, 130 piimaiy school fouith giadeis, 140 scnioi high school 
pupils, and 372 college ficshmeii Pioduct-inomcnt coriclations weie cal- 
culated between the nine tests foi each gioup and paiti.il coiiclatioiis were 
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calculated for three groups to eliminate the age factoi within each group 
Centroid factors weie obtained and then tiansfonncd into orthogonal lotatcd 
factors. It was found that a geneial factor in the nature of g tuns through- 
out all the groups tested. There was a tendciicy for the general factor to 
increase with age, or ratlrei with the education.*! levels There was a slight 
reversion in the college gioup 

The most striking result is the conipositiom of the factoi patterns, There 
was a iflthci regular tendency foi the factor pattcin to become simpler as 
one advances in education level Wc have to assume four factors, g, V , N, 
and S for the primary school gioup, thice factors, g, V, N for the junior high 
school group, two factors g and S, foi the senior high school group, and 
hardly two factors for the college gioup It was “hardly two” because there 
was only one test in the college group with a heavy loading m the second 
factor iS. As wc arc here conccincd with common factois, such spccificitv 
may be looked on with suspicion. 

Thus we aie driven to the conclusion that mental functions, at least 
within certain areas, tend to integrate m interrelations as we go up the 
educational ladder. Transfer of learning or cross conditioning may be the 
causntivfi factoi in tliis aspect of mental development. 

G Postscript 

The pjcscnt article is only a biicf report of essential facts and observa- 
tions. It IS hoped tlrat some day a more extensive study, both m scope of 
abilities and in range ot developmental IcvcU, may be undcrstalcen So no 
detailed references are given here General rcfcicnces to tire authoritative 
works of Spearman and of Tlmrstoiie are too numerous and too well known 
to need specific mention rn the text. 
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THE EFECT OF DISCOURAGEMENT ON THE REVISE]:) 
STANFORD-BINET SCALE* 

Depaitment of Psychology, Ohio Slate Utiiversily 


L V Gordon and M A. Durra 


A Introduction 

TJie present studj was undertaken to determine whether discouragement 
has any effect upon perfoimancc on an individual intelligence test. Tlic 
necessity for encouraging the subject has been icpeated in several standard 
intelligence test manuals The only coimncnls pcinnltcd by Wcchslcr (7^ 
arc those necessaiy to keep the subject encouraged Arthur (1) cautions the 
examinei to “ . note habits and methods of work for clues to kind .uul 

ainniint of praise necessary to obtain the patients best efforts." Tciinan and 
Merrill (5) state chat . in gcneial it is wise to praise ficqucntly and 
generously " Despite the unanimity of emphasis upon the need for 
encouiagcmciit there is no diicct experimental evidence as to the effect of 
discouragement on individual intelligence test performance. 

A close appioacli to the pioblcm was made by Lantz (2), who set out to 
measure the effect of failure upon several comi«rable items lifted out of 
the Revised Stanford-Binct Eacli of her subjects was tested with a set 
of Items fioin one form of the scale, and was then pcimittcd to indicate his 
preference from among seveial piizes 'Ehc subject was invited to plav 
.a specially constiucted indivic!u4l ball game to try to win the prc-stdected 
piT/e After this game, the subject was ictested with the comparable items 
fiom the alternate form Tlic game was calibrated in difficulty so that 
about one-half of the subjects would succeed and about oiic-half would fail. 
Tlic effect of success oi failiiic would be i effected in the peifounnnce on the 
second set of items Lantz concludes 

llic inteivenirg experiences o{ success oi failure on the ball g.aiTic 
has infiutiiceti icspoiises lo the mental test given Success lias proven a 
stimulant, wilh the average numbci of successful it-sponscs increnscil, 
■ilthougli not sigiiilicantly lityond expectaniy FaiUne, howoer, has 
proven a successful depicssant, inhibiting the ability to respond in the 
retest situation 

Unlortunatcly, scvcial uncontiolled variables m the cxpciimcntal dcMRii 

•Received in the Editoiial Office on November 7, 1947 
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lendei the study inconclusive with respect to the effect of success or failuic. 
Fust of all, the members of the success group and the failure group were 
not random selections from the same population. The groups were selected 
so that one would be superior to the other in a given ability, and there 
was no contiol over how this supenoiity would affect retest performance. 
Secondly, the “control group,” which she used as a zeio point fiom which 
to measure the effects of success and fatluie on these particular items, was 
the group upon which the revision of the Stanford-Binct was standardized 
Tile investigatoi simply went to the standaidization data and lecorded the 
scores on the particular items that were being used m her study. The validity 
of this procedure is questionable, since the items were given in an entirely 
different context foi the standardization group, it appears that the time 
interval between test and retest diffeicd for her groups and the standardiza* 
tion group, finally, a fundamental condition of sampling was violated iii 
that each individual iff the universe being sampled must have an equal 
chance of being included in the sample 

In the present experiment the effect of discouragement on the individual 
intelligence test was directly determined. Because of its widespread use, and 
the convenience of having two comparable forms, the 1937 Revision of the 
Stnnford-Binet was used as the instrument in this study. The two groups 
of subjects wcie given the Form L under conditions prescribed m the manual 
of instructions One group was ictested with the Form M under conditions 
of discouragement, while the othei, serving as a control, was retested with 
the Form M undci prescribed conditions. The question to be answered was 
whether a significant difference in performance between the two groups on 
the Form M remained after adjustments had been made for differences in 
initial ability on the Form L 

B. Subjects and Method 

Twenty male and 20 female subjects, between the ages of 13 and 15 
years, weic selected at random from the eighth grade of a local junior high 
school. All weie of native born, white parentage slightly above average 
m socio-economic status Each subject was assigned to either the "Control 
Group" or the “Discouraged Group," and to one of two examiners by 
random methods The subjects were tested in an unused classroom during 
the regular school day. 

Members of the Discouiaged Group wcie given the Foim L of the Re- 
vised Stanford-Binet according to conditions prescribed in the testing man- 
ual (5). They were praised frequently and given the conventional encourage- 
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ment employed iii psychometiic situation Two weeks after taking Form L 
each subject in this group was retested with the Form M unclci conditions 
of discouragement. This consisted of the subject being told at uniform 
intervals that he was doing poorly on the test In older to enable tlie effect 
of discouragement to opeiate on the beginning items of the Form M, six 
Items of the type used by Thorndike and Woodyaid (6) Weic given just 
piior to the administration of the scale The subject was told to name 
all the words that he could that rhymed with “branch” He was allowed 
one minute, and every 15 seconds the examiner commented on his “poor” 
peifoimance. This pioccdurc was repeated for “oiange” and for “extra” 
The examiner then tuined to the back of the Form M booklet on which 
was punted the following disanangcd words* 

HOPSTU 

ADIIMO 

AACINSUV 

The subject was told to icarrangc the letters of the fust disairangcd woid 
to form a woid that made sense He was allowed one minute and again 
lus “poor” performance was called to his attention cveiy 15 seconds. The 
same piocedure was lepcatcd foi the next two words. Tlie Form M proper 
was then begun at tlie same level at which the subject liad established lus 
basal on the Form L The pioccdurc picscnbcd in the testing manual was 
followed m every respect, except that instead of the rccommetulcd piaise 
and encouragement, remarks of a discouraging natuie were made by the 
examiner These icmarks were of tlie type, “You are doing teinbly on 
this test,” or “That wasn't vciy good at all,” and were made at the end 
of every othei test at each age level In instances where the subject could 
tell witli a reasonable degree of certainty that his response was correct, or 
where test items of the same type appealed further along in the scale, the 
examiner was caieful to make his rcmaiks appear to lefcr to the subject’s 
test performance as a whole rathci than to the response to the specific item. 
This was done m order to picvcnt the subject from construing any remark 
to be a criticism of lus methodology of solving a specific problem In brief, 
an altered attack on the pioblem might result when an item of the same 
type appeared later in the scale. Although an alteied methodology might 
be one of the reactions to discouragement, it was not desired to influence 
the subject towards any paiticular type of adjustment by the cxpeiimcntal 
procedure, but rather to leave him to his own conscious or unconscious devices 
At the end of the scale the examiner attempted to meliorate the effects of 
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the discouraging remarks by scoring the test in the presence of the subject, 
remarking all the while that the subject had not done as poorly as it ap- 
peared during the testing 

Members of the Control Group were given the Form L under prescribed 
conditions of encouragement and praise, and were given a retest with the 
Form M two weeks after their first test under the same prescribed con- 
ditions. 

C. Results 

Scores on each form of the Revised Stanford-Binet for each subject in 
the Discouraged Group and the Control Group are given in Table 1 


TABLE I 

I m El LICENCE Quotients for Each Subject 


Conirol 

Group 

Discouraged Group 

L 

M 

L 

M 

106 

105 

m 

107 

IIS 

126 

99 

94 

lOS 

108 

106 

110 

98 

111 

117 

113 

106 

106 

111 

106 

122 

123 

1J6 

109 

111 

117 

90 

88 

118 

120 

107 

107 

119 

135 

101 

95 

104 

107 

123 

129 

99 

113 

109 

106 

103 

104 

138 

135 

96 

100 

98 

95 

113 

114 

no 

112 

116 

113 

98 

94 

116 

125 

117 

114 

113 

116 

91 

92 

102 

105 

85 

76 

120 

125 

109 

105 

107 

109 

106 

106 

109 6 

114 1 

106 55 

104 65 


Tbe first step in the analysis was to determine whether there was a 
significant difference between the Discouraged Group and the Control 
Group on Form M after initial diftciences on Form L had been ruled out 
It was not possible to match the subjects by scores on Form L, due to the 
short interval between test and retest, because some subjects would have 
been retested before others lud taken their initial test. Hence, by analysis 
of covariance (Tabic 2) the significance of the results uan be tested after 
a statistical matching” at the end of the experiment, and the same increase 
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TABLE 2 

AnAIYSIS 0» COVARIANCB 




Irn 

/a’ 

‘If 

1 j 

di 

Witliin Groups 

4,085 750 

4,156 650 

5,060 350 

38 

831 570 

37 

Between Groups 

93 025 

288 225 

893 025 

1 

393 885 

1 

Total 

4,178 775 

4,444 8 75 

5,953 375 

39 

1,225 455 

38 


in piecision can be attained that would have resulted were matching feasible 
An F of 17.525 was obtained which makes it piactically certain tliat a true 
difference exists between the mean scores obtained by the members of the 
Discoiuaged Group and the Contiol Group. After adjusting foi initial 
differences, by a procedure outlined by Lmquist (3), the difference iii 
means on the Form M between the two gioups was 6.35±t 51 IQ points,^ 
in favor of the Contiol Group Thus it is certain that discouragement 
has an adverse effect upon individual mtclligencc test performance 
An attempt was made to sec whether the effects of discouragement could 
be allocated to any particular tests or types of tests Tins could be done 
only on tests that bad comparable items in both foims, and which were 
Attempted by enough subjects to permit statistical aiulysis Differenceh in 
impairment and impiovcmcnt of jierloimance on these te^ts or types of testsi 
between the two groups were then examined by Chi Square to see wlicthcr 
they were greatci than would be expected by chance 
There are eight tests that aie identical on both forms that McNeniar (4) 
found to be tests of “immediate memory " 

Repeating 4 digits re\er$td 
Repeating 6 digits. 

Memory for sentences IV (L), III {M) 

RepcrUmg 5 digits reversed 
Repenting 6 digits icrersed 
Repeating 8 digits 

Repenting thought of p.i*isjgc Value of Life 
Repeating 9 digits 

Table 3 contains frequencies with which improvement and impairment of 
peiformance took place for members of the Discouraged Group and the 
Control Group The resultant Chi Square of 6 049, using Yates' cor- 
rection, IS highly significant, and we may conclude that diSLOUiagcment 
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biought about a significant diffeience between the two gioups in tests of 
“immediate memory.” 


TABLE 3 


Chances in Performance 

ON Tests of 

“Immediate 

Memory” 



Impaired 

Improved 



UlscQuragcd 

7 

1 

S 


Control 

2 

9 

u 


Total 

9 

10 

19 



Table 4 contains frequencies for members of each group whose pei- 
formance in Codes (Codes I, only, in Form M being used m the calcula- 
tions) showed improvement or impairment, Table 5 contains frequencies for 
impairment or impiovcmcnt in Ingenuity, and Table 6 contains frequencies 
for impairment or impiovemcnt in Orientation. Directions I. The num- 


TABLE 4 

Chances in PBRroRMANCt m Codes 



Impaired 

Improved 

Discouriiged 

2 

2 

Control 

2 

% 

Total 

4 

S 


TABLE J ' 


Changes in 

Performance in Ingenuity 


Impaired 

Improved 

Discouraged 

1 

4 

Control 

0 


Total 

1 

10 


TABLE 6 


Chances in PERroRMANCcs in Orientation. 

DlRECnoNS I 


Impaired 

Impiovcd 

Diicoii raged 

2 

0 

Control 

0 

4 

Total 

2 

4 


ber of cases in these tables is too small to allow a meaningful statistical 
analysis, although certain trends appear. There seems to be a practice effect 
in Ingenuity, and a likelihood of a tme difference existing between the 
groups in Orientations. Directions I, The suggestive trends with lespect 
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to the Items in question as administered undei conditions of discouragement 
or lack of it, point to the possibility of furtlici icscarcli in experimental 
psychometrics 

D Summary and Conclusions 

1. The effect of discouragement upon the individual intelligence test 
was studied by administering Form L of the Revised Stanford-Binet to a 
group of eighth grade pupils under prescribed conditions, and retesting them 
aftei a two-wcek interval with Foini A'l under conditions of discourage- 
ment Anotliei group, serving as a contiol, wcic given botli forms under 
picscnhed conditions 

2 A significant difteience was found between the two groups in Form M, 
aftci the scores had been adjusted foi initial differences on the Foim L. 
A diffeicncc of 6 35±1 50 IQ points, m favoi of the Contiol Gioiip, was 
found between the adjusted means of the Form M of the Discoiiiagcd Gioiip 
and the Contiol Group. Discouragement appears to liavc a definite effect 
upon lowering the performance on the individual intelligence test. 

3 Significant dlftcicnces in impairment and impiovcincnt of performance 
on Items of “immediate memory” were found between the Discouraged Group 
and the Control Group. 

4 Although there were too few eases to test the significance of differ- 
ences on othei tests, the likelihood of a true difference between tlie groups 
existing on Orientation: Directions I, and a practice effect m Ingenuity is 
suggested. 
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INDETERMINATE NUMBER CONCEPTS II APPLICATION 
BY CHILDREN TO DETERMINATE NUMBER GROUPS* 

Department of Psychology, Ctntial Michigan College of liducaltoii 


D A Brothbrion, J M. Read, and K. C Pratt^ 


A Introduction 

111 cin intiodiictoiy article (3), the mdetciinmatc iiumljei CiUcjiones com- 
mon to oui culture ivcie named and then general coverage oi thcoicticnl 
limits reviewed Tliett iclation to dcteiminatc mimbeis was explored in 
human ciiltuial histoiy, aiul pursued in tlic ontogenetic development of the 
child From these histones emciged the conclusion that man rcsoits to iiidc- 
terminate mimben wlicncvci he comes to the last number in his dcteriTiinatc 
senes 

If this weie the only rdle of indeterminate numbci concepts, the task of 
psychology would be to discover the stages by •which indeterminate numbers 
(lie replaced bv detciimnate numbers in any given culture, and to account for 
any obseived intercultiiral diftcrences But, if indeterminate numbers pei- 
sist also as an alteinalive to the dcteiminatc number system, the inciuiry 
should be broadened to astcitam just what is then communicative function 
It should deteiminc under what circumstances these tcuns aie employed and 
what arc their social consequences 

One step in such an investigation will be the empirical establisluncnt of 
tlic determinate number limits and the central tendencies of indeterminate 
number concepts If these arc nevci as completely abstracted as are dc- 
icnnmate numbers, will the value of such concepts vary with tlie actual 
objects or situations to which they aic applied^ And will tlieir use alter 
with tlic age of the individual employing them? 

These aic fundamental questions which may receive at least paitial an- 

^Rpceived in the Editorial Oflicc on December 13, 19+7 

'In thew studies the indelcrininatc numbei inaiciial uas adnnnistei cd by teachers 
in the elementary grades of rural schools (one-raom and tonsohdaicdi, and hy 
high school tcacheis m the sctondaiy giadcs 'ihe cleincntniy ■school tc.icbcrs 
(M, R Clark, M Miimbv, M Novak, R Onen, and L Ricliaidson) not only ad- 
ministered, but checked and scoied the exeicises as a piujcct m child psychology 
Ihe secondary school tcacheis, who were members of a graduate class lu genetic 
psychology, in addition to these contributions, cooperated in sarying amounts to- 
wards the statistical treatment of the data Iwo of these teachers are co-authors 
of this article, and ihe othei contribiitois svill share iccognaion with the senior 
aiiihor in siibscciuent papers 
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su'crs from the research reported in this article, and in those which aie to 
follow 

B Problem 

This portion of the lesearch project upon indeterminate numbers attempts 
piiraaiily to discover* 

1 The indeterminate number names which children will select as applic- 
able to definite or determinate number collections of letters or of object- 
symbols 

2. The difterenccs, if any, in application of indeterminate number names 
to gioiips of symbols having the same determinate number, but varying 
in the chaifictei or class of thing icprcscnted. 

Secondarily, the aim is to detcimme whcthci there are age and sev didci- 
ences in tlic use of such indeterminate numbers. 

C. Populations 

Tiuec age-groups of children compiised the research populations. Grades 
2 and 3, and 6 and 7, were drawn from rural schools (one*room and con- 
solidated), and Grades 10 and 11 wcic taken fioni high scliools, in villages 
and towns of less than 5,000 population, which serve the secondary school 
pupils of rural areas 

Culturally the populations are predominantly Anglo-Saxon and Ger- 
man, with economic ciicumstances varying from tliosc of marginal to those 
of good farm lands, and ranging from those of unskilled labor to those of 
the professional classes found m luinl regions 

The original phu foi this rcseaich upon indeterminate numbers called 
for a population sampling of 200 pupils m eacli of the thiee grade-groups 
Small classes m the schools available to this study, absences of pupils, and 
omissions in the responses to test items, all contributed to reduce the number 
of completed sets of the three cxciciscs. Indeed, the numbei of incompletes 
m the younger grade-group was so great that additional classes had to be 
surveyed in oidci to obtain sufficient data for analysis. 

According to Anderson (1), the ideal research m child psychology re- 
quiies unselcctcd populations, with sexes matched according to number, age, 
intelligence, and socio-economic factors Actually, such an ideal is scarcely 
ever realizable in studies which must be undertaken in the public school 
system Certainly it is impossible for the lone research student operating 
without the geneious resources of an institution o\ foundation. And it is 
questionable whether even such support will guarantee matched non-selective 
populations wlien the sampling requires a consecutive but spaced testing 
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which may allow some sex or intellectually selective factors to opciate in 
absenteeism. 

In practice, then, the choice lies between investigative impotence and a 
preliminary and imperfect exploration which may serve to mtioduce or to 
open up a new field to inquiry. If the leads thus disclosed appear proinisiiig, 
they may merit further attention and win tlie effort and expenditure neces- 
sary for moie intensive and better controlled investigation 

Tabic 1 gives tlie si 2 e of the populational samplings according to giadc- 
group, sex, and Forms A and B of the experimental matenal. This table 
shows that. 


TABLE 1 

Numhur or CimaRcN Accoroinc lo Gradl-Oroup, Sfk and Form or Evtucisn 


Grades 

B 

2 and 3 

G Totals 

R 

6 nnil 
G 

7 

Totals 

10 

B 

.'ini 

G 

1 11 
Totals 

1! 

’I'otals 

G Totals 

Foim /I 

30 

37 67 

19 

20 

39 

2$ 

32 

63 

74 

95 169 

Form li 

2i3 

36 62 

23 

27 

SO 

20 

3S 

55 

69 

98 167 

Totals 

36 

73 IZP 

42 

47 

«9 

43 

73 

118 

143 

193 336 


Legend, H, boys, G, girls 


1. Completed sets of the three exercises were obtained from 336 children. 

2. Of these, 129 were in Grades 2 and 3, 89 in Grades 6 and 7; and 118 
in Grades 10 and II. 

3 There were 143 boys and 193 girls. 

4. One bundled and sixty-ninc pupils completed Form A, and 167 com- 
pleted Form B 

5 Girls exceed boys by about the same proportion in all grade-form 
gioups except m Form A (Giades 6 and 7). In these, the sexes are vir- 
tually equal in number. 

In Table 2 are portrayed the age characteristics of the thiec grade-groups 
Fiom this the following arc apparent; 


TABLE 2 

Ages ot Children According to Grauc-Grouc and Spx 


Grades 

2 

E 

and 

3 

G 

6 and 7 

B G 

10 and 
B 

11 

G 

N 

56 


73 

42 

47 

45 

73 

Range 

7— 3 

ro 

6 — 6 lo 

10— 0 to 

10— 3 

to 1-1 — 0 to 

13—11 to 


11— 8 


11—10 

17— 2 

13— 8 

19— 1 

18— 2 

Median 

8— 4 


8— 3 

12— + 

12— 2 

16— 4 

15—10 

Me.in 

8— 6 


8— 4 

12— S 

12— 1 

16— 4 

15—10 

(T 

—13 


—11 

—14 

—10 

—12 

—11 


Legend Niimhci preceding dash ( — ) repicscnls jears {C.I), number following 
diisli gives months to nearest whole month 
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]. In terms of central tendency, the age scpaiation of the grade groups 
IS a scant four years. 

2 In terms of central tendency, the girls are youngei than the boys in 
each giadc-group, the dlficience becoming mote noticeable among the sec- 
ondaiy school pupils 

D Materials 
I 7Vie Symbols Employed 

The experimental testing of the application of indeterminate numbei 
names to actual objects or things poses such difficult methodological problems 
that It has not seemed best to attempt it in this piclimmaiy research Such 
testing not only would piesent almost insuperable obstacles m the control 
of the subjects, but also would require limitation to objects ot things which 
would occupy little space, and which had no movement that might altci the 
geometrical pattern or spatial arrangement of the discrete membeis of a gioup 
In lieu of calling for reference of indeterminate numbers to conciete ob* 
jects It is probable tliat pictures oi sketches of objects would piove desirable 
inateiial to use with cliildicn Hut the preparation and printing of these 
would, require rescaich giants or institutional undei writing 

Foi tiicse reasons symbols have been set up, more or less arbitraiily, as 
substitutes for actual objects or things And these symbols aie of such 
a nature that they may be made by an oidiiiary typewnter, and lend them- 
selves readily to duplication by mimeographing. 

The symbols employed m this rcseaich aie . O', made by superimposing a 
single quote upon a capital O, designated as an “apple*', Aj uppercase n. 
described as a “capital A") $, defined as a “dollar bill”, li, lowei case /i, 
termed a “dog without a tail” , the asterisk, called a "stai” , ( , parentheti- 
cal mark, arbitiarily labeled a “new moon” even tliough tiie reverse of the 
astronomical symbol, Y, tieated simply as a “capital Y ” 

The preliminaiy instructions call upon the subject to respond to each sym- 
bol as dcsciibcd In two of these, the symbols are letters {A and Y) with 
the face connotation Icaincd in school Another (A) is a lower-case letter 
soinewh.rt whimsically dubbed “a dog without a tail” to find out whetlier a 
symbol charged with unusual and perhaps affective tones will have any 
cftcct upon the estimate or judgment of virdctcrrainate numbers O' vs to 
be considered a common apple The naming of the a star, is designed 
to elicit a judgment in relation to heavenly bodies, popularly viewed as in- 
numerable '1 he symbol (, termed a new moon, also refers to a heavenly 
body, but one which, to most subjects, will have a unique existence in nature 



D A. HR0TIIER1ON, J M. READ, AND K C. I’RATI’ 2 \^ 

Tlie directions attempt to have the subject visualize the symbol 35 as a dollar 
bill and not as an abstract dollar 

2. The Delenninaie Numbet Gtoups 

In the first exeicisc the pupil is required to choose from the given inde- 
tciminate names the one most appropriate to each determinate numbci group 
of symbols. The numbers selected arc. 3, 8, 13, 18, 23, 28, 33 Every 
symbol thcrefoie appeals m seven groups having these determinate number 
values It will be observed that these gioups, il tanged conscciitivclv, step 
up by inciements of five The order of appcaiance of symbol and numhei 
111 the group is given in the section describing the forms cf the exeicisc. 

3 The Indeteiminntc Numbei Names 

Six indeterminate number names pci taming to frequency of objects were 
selected liaiMy or scanely any, few, teveial, some, hi, many Some of 
these may have regional or colloquial usage 
In order to insure comprehension bv the youngci childieii it was tliouglii 
desirable to provide the more colloquial hardly, as well as the more universal 
scaicelvj with any to express the concept of paucity oi sinicity The teims 
aie applicable to a fractional quantity as well as to discrete numbcis ex- 
ceeding unity In the fiist experimental cxcicise the smallest gioiip of 
symbols is composed of thicc items Hence, if any gioup is to be described 
mdeteiminatcly as hardly oi scarcely any, wc should anticipate groups of 
three to be thrown into this category But, if three is too large a group 
to be given a scarcity name, it may instead be allotted some othei iiule- 
tcimiiiate iiumbci from among those available in this study In subsequent 
cxciciscs, wlicrcin fieedom of selection of dcteiininatc numbers to match the 
inclcteimmatc numbci name is oftcicd the subject, it should be possible to 
dcteimine the nuincnc.il limits, oi where this concept begins and ends 

The lange of few, like all othei terms in this icscarch, is set by the choice 
01 miige of the dcteiniiiiatc numbci gioups. It few is thought of as a veiy 
limilcd numbci the choices should fall primarily upon gioups of 3 .ind 8, 
01 possibly of 13 symbols 

Judgment of whidi numbcis constitute seveial will fmnisli not only its 
range but an interesting comparison with few as to the amount of overlapping, 

1 e , the extent to which these concepts are inteichangeable or synonymous 
Tlie term some, in general usage, has seemed to be ambiguous and with- 
out limits. At times it appears to have the meaning of any -without the 
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scarcity value which the modifiers hardly or scarcely would give lE Or- 
dinarily, about all it distinguishes is plurality and fraction from unity 
Tile indeterminate lot of is a colloquial expression overlapping jiiany 
These researches should discover the extent to which the teims are synony- 
mous They do differ in usage to the extent that lot of is more geneialized, 
and hence may also be applied to a partitive of a quantity thought of as 
homogeneous, rather than viewed as composed of discrete particles 
The terms lot of and many may have their lower determinate number 
limits exposed by the responses to the experimental material, while the upper 
limits will not be shown because the symbol-groups available for judgment 
are quite circumsciibed m number of items. 

4 The E)iPeiimeiital Forms of the Fust Esetcise 
Two forms, A and B, were constructed, varying only in the reversal of 
the position of the indeterminate number names in the rows across the page. 

Ideally, perhaps, the six indeterminate numbers should have had a vanablc 
order for each set of symbols. Practically, however, this did not seem 
desirable because it would have required the subject to search for the de- 
sired teim when judging each gioup of sj'mbols This would lengthen the 
time needed for the exercise, increase the number of iiicompletes, and make 
the scoring enormously difficult 

For these reasons a fixed order of Indeterminate number names was estab- 
lished. In Form A this was. hardly oi scarcely any, few, several, tome, 
lot, many, from left to right across the page In Form B the sequence was 
reversed. This particular arrangement was arrived at by a subjective at- 
tempt to place terms representing cxticmes on the ends, with the doubtful 
or less precisely limited terms nearer the center of the row. 

If the check marks, which arc made by the subject to indicate the inde- 
terminate number name chosen for each of the groups, are influenced by posi- 
tion on the page, discrepancies between the forms should occur. Any marked 
light or left habits, if they influence the mark made, should lesult in a pro- 
nounced divergence in choices of names on the extremes of the lows in the 
two forms 

The directions to the subjects, and the general plan or organization of 
materials, are revealed in the reproduction of the first page of Form A 
{Table 3). 

The order and number of symbols in each of the groups on the remain- 
ing pages were as follows: 

Pnge 2 8-0', 13-4, 18-$, 23-A, 28-*, 33-(, 3-7, 13-0', 18-4; 

23-3>, 28-A, 33-*; 3-(, 8-7; 
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TABLE 3 


A Form 1045 

First name ( 1 Last name ( ) 

Riillulny, Month ( ) Day ( ) Age last liirthday ( ) 

Boy ( ) Girl ( ) 

Where do you live? Counliy { ) lo%vn ( ) City ( ) 

Mail address 

Put a ciicic around the number of llie grade you are in 

1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 


Today we arc going to sec ^7helher you know how to use some simple woids 
On these pages we are going to have a number o^ each of the following 

O' is nn apple A is a dog without a tail 

A IS a large (capital) a * is a star 

$ Is ti dollar bill ( is a new moon 

y IS n large (capital) y 

Put a check mark (V) ti' the Uttic box aflet the word winch best tells the inim- 
her of tilings winch you ace in each row 


O' O' O' 

liauily or jcateely ahj ( ) few { ) seveial ( ) some ( ) hi { 

apples 

AAAAAAAA 

hardly oi scatccly any ( ) few ( ) sevetal ( ) some ( ) hi ( 

large a's 

$$$$$$$$$$$$$ 

haiHly o\ scaicely atiy ( ) few ( ) several { ) some ( ) hi [ 

dollar bills 

It h h h h h h h h h h It Ii h h h h h 

liaicily or seaieely any ( ) few ( ) several ( ) seme ( ) hi { 

dogs without tails 


) "‘oiiy ( ) 


) ( ) 


) "‘any ( ) 
) ninny ( ) 


hardly or sctireely any ( ) fenv ( ) several ( ) some ( ) hi { ) tnauy ( ) 

stnis 

((((((((((((((((({((((({(((( 

hardly or searcety any ( ) few ( ) several ( ) some { ) lot { ) many ( ) 

new moons 


yyyyyyyyyyyyyyyyj VP} ryKyyryyyVyyi 

hardly or scarcely any ( ) few ( ) several ( ) some { ) lot { ) many { ] 

laige y’a 


Page 3, 18-0', 23-^, 28-$, 33-/i, 3-*, 8-(, I3-y; 23-0', 28-/f, 33-$, 

3-A, 8-*, 13-( , 18-y, 

Page 4 28-0', 33-/7, 3-$, l-A, 11-*, lS-(, 23-y, 33-0’, 8-$, 

13-A, 18-*, 23-{, 28-y 

E. Procedures 
I Adnumstsatton of Exercises 

The manual of directions given each person cooperating in the research 
contained the following directions. 
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Elemeiilaiy Piecaiilioas 

1. Do not discuss or talk about this experiment To inquiiy just 
sny that it is a study you are making for your graduate work, 

2, Pupils must provide their own answers Coaching will rum 
the data, This is not .» test to compare schools or teachers Identity of 
schools or pupils remains conlidtntial among those woiking on pioject 

3 If pupils or sttidcRts raise questions not answered by diiections 
and wish tu discuss rcsulis tell dicm that you svill do so aftei the 
exercises have all been completed Confine discussion, aftei all three 
exercises have been completed, to the relation of human undeistand- 
ing of one anolliei when indeterminate numbers are used Compare 
with primitive peoples who do not have dehnite numbers beyond six, 
twenty, etc Do not discuss the experiment further in your school or 
comimmity, Do not discuss tt until the data arc in, analyzed and 
written up, 

4 If pupih tatse gaesltOJii or criticize the symbols as not being 
realistic or accurate rcpresentaiions of objects just ask them to pre- 
tend or imagine that (he symbols aie accurate 

Dueettons for Admtnulemifi lOiS 

1 Say to pupils Today one have a liille e\eiaie to find out nvlict/ier 
vJe ktioio how to use some sttnple vjotds When I pass the papess out, 
pm a circle aioiind the letiei in the tippet left hand cot no 

Z Pass papeis out with Forms / and li alteinating. 

3 Say Remensbet vthai yout lellet is because latet on we may vjish 
ie give you auothei papo with the same lellet tn the iippo left hand 
cotiiei Now fill in the blanks (Circulate aiound to see when informa- 
tion blanks are filled out) Does everyone know what to do? Let's 
lead the dneettons togelhet (Rend the directions slowly) Be su/e 
not to mus a low and, of coii/se, you must not look at atiy papei ex- 
eept yom own As soon ns you have finished the e\eiase bung it to me. 

4 Aftei all papers arc in, thank the pupils and tell them that at 
a later tnie you will discuss the exercise with them 

In the oldei giadc groups the children had no difficulty in reading the 
material of the cxciose sheets Teacheis of second grade children, howevci, 
icpoited the necessity foi leading some of the woids aloud 

2 i^co/f»^ the E\eici^es 

The exercises were first checked to indicate any incomplete items and 
these blanks xveic tlicn excluded fiom the study Completed exercises were 
scoied in blue pencil foi then indeteiminatc luiniber choices, using the fol- 
lowing abbreviations m the right hand inaigin. hfhaiMy or scmcely any), 
f(fetv), sl(sei'einl) , soisome) , l(lol) , m(many) 

Following tins, the personal data weic transfcired to an individual data 
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sheet Caidboard strip scoring keys containing the symbols and deternunatc 
numbeis in each row enabled one to quickly tabulate by check marks on the 
peisonal data sheet the indeterminate numbci choices of the child All of 
these scoring operations were double-checked 

F Results 

The analysis of the data attempts to provide information regarding. 

1 The influence of position on the page (right vs left relations) of 
indetciminate numbei names as aftccting tlic choices made 

2 Sex diftciences in regard to the use of indeterminate luimbcT words 

3. Age diffeienccs m the employment of such concepts 

4 The influence of tlic thing judged, or tlic objcct-svinbol, upon the 
indeterminate numbci choices 

Table 4 furnishes the indeterminate luimbct judgments, according to the 
dctciminatc numbeis involved, of boys and girls combined, but segregated 
with lespcct to grade-gioups and to the forms of the cxpcnmcntal cvcicisip 
Inspection of this table discloses the following facts 

1 In the over-all picture the lesponses made to Foiin differ but little 
fiom the icsponscs to Form D. 

2. The greatest divergencies arc found in the distiibiition of judgments 
foi deteiminate nuinbei gioups of 3, 23, 28, and 33 items. 

3, The largest of these discicp.uiclcs centers in the choices for ninny 
(25 per cent diftercncc m Grades 6 and 7, 14 pci ceni in Grades 2 and 3, 
and 10 per cent in Guides 10 and II) given to collections of 33 symbols. 
For this deteiminate numbci gionp there aic also divergencies m choices foi 
ht (15 pel cent m Grades 6 and 7, 12 per cent in Giades 10 and 11). 

4 The variations in jud^ent of gioups of 23 items arc largest for lot 
(11 pci cent 111 Grades 2 and 3) and for seveial (10 pci cent in Grades 
6 and 7). 

5. For groups of 3 symbols the gicatcst difl-cicnccs occur in choices foi 
hanlly oi scniccly any (13 per cent in Giadcs 2 and 3, 9 pei cent in Grades 
6 and 7), and foi feiv (10 pei cent in Grades 6 and 7) 

6 The form of the exercise does influence the choice because the judg- 
ments tend to be thrown towaids the right of the line, possibly because of 
reading liabits Thus, m gencial, Form /i piles up a Iiighci percentage 
for many, whereas Form B gives it to haidly oi uatcely any 

7 Neveithcless, only one of tliese diftcrences (25 per cent in judgments 
ct many foi groups of 33 items, made in Giadcs 6 and 7, is significant at 
the less than 1 pei cent level of confidence {CR = 2 78), and one othci, 



218 


JOURNAL OF GENETIC PSYCHOLOGY 


TABLE + 

PpRCtNTACC OF CHOICES OF iNDETtRMIHATB NUUDLR NAMES All SYMDOIS AND BoTU 

Seybs Combined 


Dc. 

No 

(Jiade 

Form 

b 

Indeterminate 

/ 

numbet 

JO 

names 

1 

m 


2 and 3 

./ 

31 

50 

7 

S 

2 

2 



D 

18 

48 

10 

15 

5 

3 


C and 7 

A 

dS 

48 

6 

1 

0 

0 



B 

54 

38 

5 

3 

1 

0 


10 and 11 

A 

37 

55 

5 

3 

0 

1 



B 

43 

49 

5 

3 

0 

0 

8 

2 and 3 

A 

7 

23 

16 

38 

7 

9 



B 

8 

24 

19 

33 

6 

11 


6 and 7 

A 

I 

37 

34 

27 

1 

0 



B 

1 

39 

35 

21 

2 

J 


10 and 11 

A 

2 

26 

47 

20 

1 

5 



B 

2 

30 

45 

22 

0 

1 

n 

2 and S 

A 

S 

7 

21 

31 

20 

16 



It 

6 

1$ 

17 

25 

19 

18 


6 and 7 

A 

0 

3 

46 

36 

11 

4 



R 

1 

4 

39 

40 

9 

7 


10 and 11 

A 

0 

7 

44 

30 

9 

10 



n 

1 

7 

39 

37 

8 

8 

18 

2 cuul 3 

A 

6 

5 

19 

15 

33 

21 



n 

8 

9 

21 

10 

30 

22 


(, and 7 

A 

0 

0 

25 

27 

24 

23 



D 

1 

2 

25 

2S 

27 

20 


10 and 11 

A 

0 

0 

24 

19 

26 

31 



D 

1 

2 

25 

22 

25 

26 

23 

2 and 3 

A 

5 

3 

19 

6 

47 

19 



n 

8 

7 

26 

6 

36 

17 


i and 7 

A 

0 

0 

7 

9 

46 

$8 



B 

1 

1 

17 

7 

41 

32 


10 and 11 

A 

0 

1 

12 

8 

32 

46 



D 

0 

1 

10 

7 

3S 

47 

2S 

2 and 3 

A 

4 

6 

18 

S 

45 

22 



n 

9 

8 

23 

s 

41 

14 


6 and 7 

A 

0 

1 

3 

2 

35 

39 



D 

2 

1 

7 

2 

lO 

49 


10 and 11 

A 

0 

0 

7 

2 

29 

61 



n 

1 

0 

5 

2 

26 

66 

33 

2 and 3 

A 

5 

4 

16 

1 

45 

29 



n 

10 

7 

21 

6 

40 

15 


6 and 7 

A 

0 

0 

1 

1 

17 

81 



D 

2 

2 

8 

0 

32 

56 


10 aiul 11 

A 

0 

1 

S 

2 

19 

73 



D 

0 

0 

6 

0 

31 

63 


Legend 


Indeterminate number names—/; {hatdly or traicely / (/ew), il {_scvf>a\), 

so {;o«ie), I (hi), i/t {mauf) 

De No (determinate number) 

All percentages aie to nearest whole niimbci. Each child, For example, made liis 
choice of indeterminate number name for each group of ifiiee symbols Percentage 
13 of the choices for given indeterminate number names to total of such choices for 
all groups of tfjice items Treating this in teima of N's (children) is efiiiivalent to 
an "average” choice for "3" 
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tlie 14 per cent diffctencc in Giades 2 and 3, is neai tlic 5 per cent level 
(CR = 200) = 

8. Basically, the judgments of indctciminatc numbers rest upon the 
actual size of the gioup of symbols nither than upon the line position of the 
indeterminate nurabci names. 

Tabic 5 presents the differences between boys and girls in then application 
of indeterminate numhei concepts to known detciminatc groups of items 
Fiom this table it would seem that* 

1 Theie is no evidence of any appieciabic sc\ diffeiencc m the choice 
of indcteiminatc numbci names 

2. Differences of 10 or more per cent between the choices of boys and 
girls occur in all detciminatc numbci groups save 13 and 28. These diffci- 
ences arc found m choices foi few {3 — 12 pci cent for Grades 2 and 3, 13 
per cent for Grades 10 and 11), foi scveial (8 — 12 per cent in Grades 6 
and 7), for lot {18 — 12 per cent, 23 — 11 per cent, 33 — 13 pci cent in 
Giadcs 10 and U) , foi many (23 — 10 pci cent in Grades 6 anil 7, 33 — 11 
pci cent in Giades 10 and 11) 

3 In no instance is the difference statistically sigmficiint. 

4. Theic IS little evidence of .any markedly consistent difference in the 
judgments of boys and girls. There docs seem, howcvei, to be a tendency 
for tlie boys to check the extremes (hatdly or siaicely any, and many) more 
frequently than do the girls. Whether the cxcicisc layout exerts a genuine 
constraint upon the choices of the boys is pioblcmatical 

The age or grade-group judgments of detciminatc number collections of 
object-symbols are provided in Tabic 6 In this the forms, the sexes, and 
the different symbols have all been combined It gives these facts regarding 
the general application of indcteiminatc numbci names 

1, In regard to judgments of classes oi groups of thiee items the following 
aie found : 

a Few IS tlie favored designation, with appioximatcly 50 pei cent of 
tlie children choosing it 

b Hardly oi scarcely any comes next foi about 40 per cent nf the 
subjects 

c. In the youngest age gioup (Grades 2 and 3) few has a two to one 
dominance 

(1. The younger childien scatter their choices more widely over the 
indelcimmate number spread 

“All critical ratios are computed by means of Kdgciton and Paterson's (2) tables 
for ap Such ratios are iiicorpoTaled in the tc’ct, wheic pcrtincrt, in order to avoid 
unnecessary complexity in the tables 
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TABLE 5 

Pfucentace of Choices or iNOFTrRMiNATE Number Names Made ny Boys and Girls— 
All Symbois and Both Forais Combined 


De 

No 

Grade 

Foim 

h 

Indeicrminate i 
/ si 

lumber 

so 

names 

/ 

in 

3 

2 and 

3 

n 

27 

42 

9 

16 

3 

3 




G 

24 

5+ 

8 

8 

3 

3 


6 and 

7 

n 

54 

37 

7 

1 

0 

0 




G 

47 

46 

3 

3 

I 

0 


10 and 

11 

B 

43 

44 

6 

6 

0 

1 




G 

38 

57 

4 

I 

0 

0 

8 

2 and 

3 

B 

9 

20 

16 

36 

9 

10 




G 

6 

26 

18 

35 

5 

10 


6 and 

7 

U 

0 

43 

28 

28 

1 

1 




G 

2 

35 

40 

20 

2 

2 


10 and 

11 

B 

3 

32 

43 

16 

1 

5 




C 

1 

25 

48 

23 

0 

2 

13 

2 and 

3 

B 

6 

12 

14 

28 

20 

19 




G 

5 

10 

23 

29 

19 

14 


$ and 

7 

B 

0 

3 

41 

39 

10 

6 




G 

1 

4 

42 

38 

10 

5 


ID and 

U 

B 

I 

11 

45 

29 

7 

7 




G 

0 

4 

39 

37 

10 

10 

18 

2 and 

3 

B 

7 

6 

17 

13 

33 

24 




C 

7 

7 

23 

12 

31 

19 


6 and 

7 

D 

0 

0 

25 

24 

28 

22 




G 

1 

3 

25 

27 

24 

21 


10 and 

11 

B 

1 

3 

29 

21 

18 

29 




G 

0 

0 

22 

20 

30 

28 

23 

2 and 

3 

B 

7 

5 

20 

4 

45 

20 




G 

6 

5 

24 

8 

40 

17 


6 and 

7 

B 

1 

0 

S 

7 

43 

40 




G 

1 

1 

16 

9 

43 

30 


10 and 

U 

B 

0 

1 

16 

10 

27 

46 




G 

0 

0 

9 

6 

38 

47 

2S 

2 and 

3 

B 

7 

8 

17 

4 

43 

21 




G 

7 

6 

22 

S 

43 

17 


6 and 

7 

n 

1 

1 

4 

1 

35 

57 




G 

1 

1 

S 

3 

40 

SO 


lO and 

11 

D 

1 

1 

6 

4 

28 

60 




G 

0 

0 

7 

1 

27 

65 

33 

2 and 

3 

B 

6 

5 

18 

4 

44 

23 




G 

9 

5 

19 

4 

42 

22 


6 and 

7 

11 

2 

0 

3 

0 

25 

69 




G 

1 

2 

6 

1 

26 

65 


10 and 

11 

B 


0 

6 

2 

17 

75 




G 

0 

1 

5 

1 

30 

64 


Legend B (boys), G (girU), all other categoiies as in Table 3 
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lABLE 6 

PERCFNTAGF OF CHOICES OF iNDBrPRMlNATE NUMDCR NAMFS MaDF DY THF DiFFFREHT 
Grade-Groups — Forms, Sfxfs anir Symbois Comiuhld 


De 

No 


Grade 


Indcleiminaic imuhIici names 
f il so I 


13 


23 


28 


33 


2 and 3 
6 and 7 
10 and 11 

1 and 3 
6 and 7 

10 and 11 

2 and 3 
6 and 7 

10 and 11 

2 and 3 
6 and 7 
10 and 11 

2 and 3 
6 and 7 
10 and 11 

2 and 3 
6 nnd 7 
10 and 11 

2 and 3 
6 and 7 
10 and 11 


25 

50 

40 

7 

1 

2 


5 
1 
0 

7 

0 

0 

6 
1 
0 

7 

I 

1 

$ 

1 

0 


49 

42 

52 

2+ 

38 

28 

11 

1 

7 

7 

1 

1 

5 

0 

1 

7 

1 

0 

5 

1 

0 


s 

5 

5 

17 

34 

46 

19 
42 
■42 

20 
25 
25 

22 

IS 

11 

20 

5 

6 

18 

S 

5 


12 

2 

3 

35 

23 

21 

28 

38 

34 

13 

26 

20 


3 

0 

0 

7 
1 
0 

19 

10 

8 

32 

26 

25 

12 

■IS 

31 

43 

38 

27 

43 

26 

25 


3 

0 

0 

10 

2 

3 

17 
5 
9 

22 

21 

28 

18 
35 
46 

18 

53 

64 

22 

67 

68 


'■“SurmiK... n.mber (/Mrrf/y or KO,r.(, o»y), I (/<«•), si 

JO (join/), I (lot). 

De No (determinate number) e,5.jn,,,le, made 

All Dcrcontn IK’S nrc to ncfticst nuinl)cr - t »t « Pei- 

equivalent to an "average” choice lor 3 

, Grades 2 arrd 3 accord s.gn.ficaatly fervor chorees to hardly or 
sca.cely m, thaa do Grades 6 and 7 (CR - 3 84) or Grades 10 and 11 
( CR 2 54) 

f The spread of the indeterminate number choices of Grades 2 and 3 
IS significantly g.cater than that of the oldei grade-groups. Fhus the 
aitical ratios are 3 03 (with Grades 6 and 7) and 2.73 (with Grades 
and 11) fot yo«ie, and 2 00 for lot and many 

2. In judgments of determinate number groups of eiyht items it may 

be generally to fem, several and rorne, with the first two 

terms chosen more frequently by the older age groups (46 per cent given 
several by Grades 10 and 11). 
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b. Grades 2 and 3 place sorne first. Critical ratio of the difference 
between this grade-group and Grades 10 and 11 is 2.50. 

c. In reg.iid to few. Grades 2 and 3 give it choices less frequently 
than do Grades 6 and 7 (C^ = 2.19) 

d Similaily, Giades 2 and 3 accoid a significantly smaller proportion 
of choices to sever fil than do Grades 6 and 7 (CR = 2 83) or than Giades 

10 and 11 {CR=^ 5 08). 

e Here, too, the spread of indeterminate number choices of Grades 
2 and 3 is illustrated by comparison with the older groups For hardly or 
scarcely any the critical ratio is 2.40 (with Grades 6 and 7) ; for lot the 
critical ratios arc 2.40 and 3 18 with Grades 6 and 7 and Grades 10 and 11, 
respectively; and for many 2 67 (Avith Grades 6 and 7) and 2 26 (with 
Giades 10 and 1 1 ) 

3 Gioups of thirteen items elicit these judgments 

a. In the mam, several is the dominant choice with about 40 per cent, 
and same the second, with about 30 per cent 

b Judgments of thirteen items aic more concentrated than are those 
of eiffhi Items. 

c Giades 2 and 3 give a significantly lower proportion of their choices 
to seveial than do the older grade groups— critical ratios of the differences 
with Grades 6 nnd 7 and with Grades 10 and 11 are 3.66 and 403 respec- 
tively 

d Grades 2 and 3 award a significantly greater proportion of their 
choices to hardly or scarcely arty than do Grades 10 and 1 1 {CR — * 2 63) , 
to few than do Grades 6 and 7 {CR == 2 00) ; to lot than do Grades 10 and 

11 {CR = 2 56) ; and to many than do Grades 6 and 7 {CR = 3.00) 

e. Grades 2 and 3 distribute then choices widely over the available 
indcteiininate number range 

4 For gioiips of eighteen symbols the following features are to be noted 

a "I'lie older cliildren distribute their choices rather evenly among 

several, same, lot, and many 

h The younger group scatters more widely, but peaks with about 
onc-third of its choices going to lot 

c. As compared with Grades 6 and 7, Grades 2 and 3 grant signifi- 
cantly fewer of then choices to some {CR = 2 36). 

d Giades 2 and 3 give a significantly gieatcr pioportion of their 
choices to hardly or scarcely any than do Grades 6 and 7 {CR = 3 18) 
or Grades 10 and 11 (GK = 3.18) , and to jevr than do Grades 6 and 7 
{CR = 2 40) or Giades 10 and 11 {CR = 2 50) 
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5 Judgments of groups of tweiily-thiee symbols fmnisli evidence that 
rt About 80 pci cent of the choices of Grades 6 and 7 and of 10 aiul 11 

go to }Qt and many Sevetal leceives more choices than does some 

b. Loi IS the dominant indeterminate numhot judgment of Grades 

2 and 3 i i i 

f The spread of choices of Grades 2 and 3, as compared with the 

other giade-gioLips, is continued . 

fl Glades 2 and 3 choose mmiy a significantly smaller piopoition ol 
times than do Grndcs 6 nnd 7 or Grades 10 mid 11, the eritieiil ratios o( the 

diffcience being 2 79 and +.91, respectively 

f On the othei hand, Giadcs 2 and 3 lecord a greater pioportion of 

their choices for hmdlv or scanely any than do Grades 6 and 7 [CR == 

2 08) or Glades 10 and UiCR ^ 2.86) , to few ^lades 6 and 7 

/ 2.6+) , and to seveial than do Grades 10 and 11 {ui< = 

6. Groups of itteH/y-eii 7 /i/ symbols elicit the following in regard to judg- 
ment of indeterminate numbers ... . , . 

a. In the older giadc-groups over 90 pei cent of tlie chnices go to lo 

and many, with the latter receiving over 50 per cent ,,,, 

b. Grades 2 and 3 again show scattciing of choices, with loi f+J per 

cent) dominant. . . r 

c Grades 2 and 3 award a significantly smaller proportion of thei 

choices to ,m,„ tli-in do Guides 6 end UCR 5.56) or Grades 10 ond 1 1 
( CR “ 8 22) . 

d Mote' judsnicnts ore aw,irdcd haulh or uamb an, by Grades 
2 ond 3 thnn by Grades 6 .ond 7 (CR = 2 40) o. by Grades 0 and 1 
(CR== 2 50) They also give more to jew th.in do Grades 6 and 7 
nr P,r.,dP. 10 ind 11 fCR = 3.18); to sevetal than arc given by Grades 

6 and = 3 57)^oi by Grades lO and 11 = 3 42), and to /. 

than do Gmdcs^lO tlnrly-llncv symbols the 

folUnvMig may^he^ohse.^^^^^^^ two-thuds of the choices go to ma„y and onr- 

fourth chaiacterizcs the choices of Grades 2 and 3, With hi 

dominant (43 per cent). , _ . 

Sign.licaatlv fewer choices me given many by Grades 2 and 3 t . 

by Grades 6 end 7 or by Grades 10 ond 11, the critical ratios of the differ- 
'"“?''^i:rr::d s^ibcantly .eater proportion o, choices 
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to haxlly or scdtcely any than do Grades 6 and 7 (CR = 2.69) or Grades 
10 and 1 1 ( CR = 3.34) , to few than do Grades 10 and 1 1 (CR = 2 50) , 
to seveial than do Grades 6 and 7 oi Grades 10 and 11 (with ciitical ratios 
of 3.17 and 3 14, respectively) > to some than do Giades 6 and 7 (CR = 
2 22), and to lot than aie given by Grades 6 and 7 (CR = 2 66) or by 
Grades IQ itnd 11 (CR = 3 05) 

The variations in indeteiranwte number jiidgments, when the determinate 
uumbei groups aie of the same magnitude but the object-symbols dif¥er, are 
displayed in Table 7. If the abstraction of such concepts has pvogicsscd 
very far no significant difleienccs should be found. That this abstraction is 
not complete or consistent is demonstrated by these analyses 

1. Among groups of thee symbols. 

a. Tlie greatest dtffcienccs in the use of /mully or scaicely (12 

pci cent between apples and A*s m Grades 6 and 7, 12 per cent between 

apples and (iollan in Giades 10 and 11) are not statistically significant 

i. Similarly, the gicatest dififcicnccs between judgments of few (10 

per cent between stars and apples in Grades 6 and 7, 10 per cent between 

/jf’s and y’s in Grades 10 and II) arc unreliable. 

c. If, however, the choices for hoiAly or siaicely any and for few aie 
considered togethei and the upper giadc-gioups combined, the ciiticnl ratio 
of the difference between judgments of stan and apples is 2 64. 

2. Among gioups of eiylii symbols the critical ratios of the diffeiences 
in indeterminate number judgments occur in. 

a Few III Grades 6 and 7 choices of this term are less frequent for 
apples than for new moons (2.61), slais (2.72), dogs tvithoul tails (3 00) 
and dollttt bills (3 43) ; and foi A’% than for jiew nioons (2.46) , sims (2 57), 
/logs without tails (2 86) stnd ihllai bills (3,28) 

111 Giades 10 and 11 choices of tins indetcriniiiate number aic less foi 
A’s than for dogs without lads (2.28), doUai bdls (2 46) and Y's (2 63), 
also for apples r.ither than for Y’s (2.10). 

b. Several In Grades 6 and 7 more of such judgments arc given to 
^’s than to doUai bills (2.46), stars and new tnoous (2.78), dogs without 
tails (3 06), and to Y’s (3,20). 

In Grades 10 and U Y’s receive less frequent designation as seveial than 
do apples (2 66) oi /i’s (2 81). 

t Some Significant difteiences in the application of this teim appear 
m Grades 2 and 3 with fewer instances for /f's than for stais, dogs without 
tails (2.54), apples and doUai bdls (200), than Y’s (3.57) or new uwons 
(403) , apples likewise receive it less ficquently than do new moons (2.17) 
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In Grades 6 and 7 A\ aic so dubbed less frequently than Y’s or apples 
(3 39) , and doUat bills than Y’s or apples (2 86) 

Grades 10 and 11 apply it less ficquently to dogs withniit taiU than to 
stars and Y’s (2 00) and to new moons (2 50) 

d Lot Only in Grades 2 and 3 do significant discrepancies in fre- 
quency occui, with gieatest use for as compared with Y's, new moon%y 
dogs without tails (2.78), or with dollai bills (3 14) 

e Man'i Again it is in Giades 2 and 3 that one symbol group, new 
mooitSj IS designated significantly less than arc A's (3 16) 

3. Among collections of ihitteen symbols the largci divergencies in the 
use of indeteirninate numbei names occur in the following 

a Few Only in Giadcs 2 and 3 is tlicic an appieciahlc disciepancy, 
with more of such choices going to stars than to dollar bills (2.38) 

b Sevoal. In Giadcs 6 and 7 /i’s icccivc this designation less fre- 
quently than do dogs without lath (2.36), or apples and Y’s (2.50) 

c Some, This is applied fewer times in Giadcs 2 and 3 to doUai bills 
than to stats (2 08), new moons and Y’s (2 73), or to apples (3.27), to 
/i’s than to new moons and Y’s (2 18) or to apples (2 68). 

Grades 6 and 7 view it as less applicable to dollai bills tlian to dogs with- 
out tails and to Y’s (2 65), to stars (2 94), to A's and to tieiv moons (3 33) 

Dollai bills are judged thus less often than aic stats and Y’s (241), or 
dogs without tails and apples (2 58) by Grades 10 and 11. 

d. Lot. In Grades 2 and 3 choices of this term nic not given as often 
to itais and Y's as to /I's (2 71) or to dollai bills (4 82) , to dogs without 
tails as to /I's (2 50), qi dollar bills (4 62), or to apples as com paied with 
dollar bills (3.89) 

Grades 6 and 7 choose lot more frequently for dollai bills than for stais 
or new moans (2 09) or foi Y’s (2 34) 

e Many In Grades 6 and 7 this is accorded moic frequently to 
dollai bills than to /i's (2 64), apples (3 67), stars, new moons and Y’s 
(4 66), or to dogs without tails (5 00) 

Dollar bills are thus referred to in Giadcs 10 and 11 more frequently 
than are new moons (250) oi apples, dogs without tails and Y's (3,09) 

4. Among groups of eighteen symbols the more important differences in 
use of indetciramatc niimbeis occur as follows 

a Seveial. In Grades 2 and 3 choices of this term foi dollai bills 
exceed those for apples and Y’s (2 22), for dogs without tails (2 45), new 
moons (2.64) and for slats (2 89). 

In Grades 6 and 7 several is applied less frequently to dogs without tails 
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than to vew vioons (2 13), stats (2 29) or apples (3 59) , and fewer times 
to A'% and dollar bills than to apples (2 06) 

In Grades 10 and 11 it is used for apples more frequently than for doQs 
•without tails (2 11) or stars (232) 

h Some Grades 2 and 3 so designate A*s less often than stais (2 50) 
or uetv moons (2 93) 

Grades 6 and 7 apply it more infrequently to doffs without tails than to 
A’s (2Q7), sfflis (2,67), new mootis (3 39) or Y’s (3,71) , to dollar hdh 
than to nttu moom (2 46) or to Y’s (2 77) , and to apples than to Y’s (2 24) 

Grades 10 and 11 refer thus to dogs without tails less frequently than 
they do to Y’s (298), new moons or A'% (3.33), or stais (3 67) , to dollai 
than to Y’s (271), imo moons and /7’s (3 06), or rta? r (3 40). 

c. Lot, The youngei giade-groups view dogs zvithoiit tails as de- 
scribed by this indeterminate number better than are the othei symbols 
Thus the critical ratio of the diftcrence between the piopoition of choices 
for this giurip of symbols and that for new moons is 2 04 in Grades 2 and 3, 
and 2 00 in Grades 6 and 7 

d, jl/fl/iji Apples are so regarded in Grades 2 and 3 more than aie 
doUm bills (2 31). 

The term is viewed by Grades 6 and 7 as moic applicable to dogs wHhoni 
tails than to A’i (2.57), new moons (2 92), stan and apples (3 13) or Y's 
(3.71), and to dollai htUs rathci than to apples or slats (2.09), or to Y’s 
(2 67). 

Similarly, Grades 10 and 11 coiisidci the concept ns moie appiopnate 
to dogs without tails than to apples (2.00), Y's (2 17), simr (2 33) and 
iieiu moons (2 71), and to dollar lulls than to nev/ moons (2 24). 

5 Groups of twe/ity-thiee symbols dicit the following differences in 
the use of mdeteiminatc number names 

a Scvcial. Only in Grades 6 and 7 do any appreciable discrcpancic*' 
appear, with new moons thus described less often than arc A's and dogs 
without tails (2 I7), or dollai bills (250) 

b Some Glades 6 and 7 give tewer choices of this term to Y’s than 
to apples (2.56). 

c. ]\laiiy Again only in Giades 6 and 7 do symbol diftcrences m choice 
amount to much — the less frequent choices being given to /Vs rather than 
to dogs without tads or to stats (2.36), and to apples rather than to new 
moQus (2.03). 

6. In gioups of twenty-eight symbols significant difterenccs in the use of 
mdcterniiimte numbers are found only in Grades 10 and 11 Thus in 
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a Lot, New moom are so described less Ijcfiiicntly than are A*s 
(2.14), apples (2.63) oi doUm bills (3 44), Y's than apples (2 28) or 
dolhii bills (3 10), dogs witho«t tads than apples (2 07) or dollat bills 
(2 88) ; and stai s than dollat bdh (2 33) 

b Mnn^' Y’s arc so checked more often than apples (2.46) oi dollat 
bills (3 71), wheieas dollat bills are checked less often than slats (2.19), 
lle^u moons (2 50) or dogs withoiil lads (3 39), and apples less frequently 
than dogs without lads (210) 

7 In groups of thnty-ihree symbols Grades 10 and 11 also present tlic 
only significant iiitcr-svmbol differences in the use of indeterminate number 
names. 

a Some Tins is given nioic ficqucntly to stats than to apples and 
dollat bdh (3 43), //’s (3 94) oi Y’s, dogs without faih, and new moons 
(4 37) 

b Lot Slaii icccive the designation fewer tunes than do doos wiihoiii 
tads (2.07). 

G Discussion 

Although neitlier laigc noi statistic.div '•igniflc.int the (lifterciices between 
Forms A and B of the expcnmeiual e\crcisc, which arc portrayed »n Table 4, 
demonstiatc that the mere position of m.itcrials on the page sways the judg- 
ments winch aie made of mdctcjimnate numbcis. That is, when choice is 
to be effected from divers alteinativcs printed in a line acioss tiic page, 
leading habits will tliiow the check mark towards the items at the light 
This pioduccs moie numerous selections of many in Form /I than in Form 
Bj <ind moie choices of hardly oi siaiicly any in Foim li th.in in Foiiii ,1. 
Basically, of course, tlic judgments vary accoiding to the actual size of the 
aggicgate being evaluated, the leading directional habits serving simply to 
warp the disciimination of some of the cliildien 

Of the three types of e\crciscs employed in this seties of studies, that 
desciibcd in this aiticlc gives an einpnical appto.ich to the meaning of 
indetciminatc nuinbei concepts which most nearly resembles their use in 
actual situations For, in eveiy-day life, indetciminatc number judgments 
of different detcnninatc number groups are icndcrcd as such aggregates are 
encountered 

In this rescaich the tilings oi objects aic not, of course, dll actually present 
but arc merely rcpicsented by symbols Furthcrmoic, the total number of 
determinate number group? is restricted, the range of items within the groups 
circumsciihcd, and die groups scpaiated by step-like inciements These limi- 
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tatioiis in vaiicty of size of the determinate numbers make it impossible 
to define the indeterminate numbers in terms of central tendency nor in those 
of the conventional expressions of dispersion Nevertheless, the peicentages 
of choice awarded the several indetermmate numbet alternatives do fuinish 
indications of relative concentration and of the spread of judgments in the 
experimental populations 

From the data now available it is possible to assess the communicative 
value of indeterminate number names, as employed by children. Let us 
suppose that a child (Grades 10 and 11) relates that he has just seen a 
jew . With what assuiancc can wc plan or act upon the quan- 

titative aspect of this infoimation^ Inspection of Table 6 discloses that 
52 per cent of this age gioup term tlnee, a jew. 28 per cent so designate a 
group of eight, 7 per cent apply it to thnteen items Hence if we come 
prepared to deal with 13 items it is obvious that all, or almost all, of the 
discrete items m a group, dcsciibcd as a few, will be attended to Naturally, 
there are situations wherem preparation for 13 separate things, when only 3 
aie actually encountered, might be costly, and yet only 40 per cent of these 
children have considered haidly or siaicely any as more suitable to gioups 
of thiee From tins it follows that there is ovcilapping rather than demnrea- 
of the concepts, hardly or scarcely any, and fetv. 

Similarly, what is the significance of several as applied by a child in 
Grades 10 and U to a given aggiegate^ Forty-six per cent of the children 
in these grades have chosen the term for groups of 8 items ; 42 per cent have 
selected it for 13 items, 25 per cent for 2fi-itcm groups, and 11 per cent 
for those containing 23 symbols. Empirically, then, several has a numerical 
value ranging somcwheie between eight and tweniy-lhiee items But even 
among older children there are 5 per cent who judge it as appropriate to 
groups of 3, 6 per cent to collections of 28, and 5 per cent to those of 33 
symbols In the lower part of its range several overlaps jew 

What docs some mean to the sccondaiy school child? Again, Table 6 
provides an answer. Twenty-one per cent so term groups of 8, 34 per cent 
of 13, 20 per cent of 18, and 8 per cent give it to aggregates comprised of 
23 items Since this concept also has an eftcctivc range between 8 and 23 
it would seem that some and seveial are demonstiably synonymous foi chil- 
dren. 

The word lot is applied by 8 'per cent of children m Giadcs 10 and 11 
to groups of 13 symbols, by 25 per cent to 18 items, by 34 per cent to 23, 27 
per cent to 28, and by 25 per cent to collections of 33 items. Although this 
indeterminate nunibci does not fall into the category of extreme scaicity 
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concepts it is not sliaiply differentiated, m actual usage, from seveifli and 
some In other words, one peison's seveial is another's lol. 

Many, too, is evoked all the way from groups of 13 items (9 per cent) 
to those of 33 items (68 pei cent) Hence it oveilaps or sliaics some of 
the characteristics of lot. But among oldei children about two-thiids agree 
that It IS most descriptive of groups of 28 oi of 33 symbols 

From the foregoing levelation of the variability in the use of inde- 
terminate number names it should now be evident that little validity can 
be granted personality inventories, study habits questionnaires, etc., which 
require a person to lespond affiiinativcly oi negatively to propositions whose 
crucial words are indctcimmatc nnnihers For one individual a certain 
indeteiramatc number concept may apply to a particular dctciminatc numbei 
of occurrences oi things, while to anotlici indivKlual the concept will be 
deemed inapplicable Evaluation of the characteristics of the two persons 
will then be diftcicnt even though the actual behavior has had, in both 
cases, the same frequency or uKidciice Placing a value upon afiiiinativc oi 
negative answers is ridiculous when it is possible for one child to view a 
specific numerical situation as many, and for anothci child to see it ns fevj 
01 seveial 

This extieme vaiiability in the use of indetciminate number names is 
not a characteristic of childhood solely. Its persistence in adult life is dcmoti- 
stiated by Simpson’s study (4) of the numerical values ascribed by college 
students to ftequency words The present investigation lends additional 
weight to his contention that such tcims should be deleted from all test 
devices which piiipoit to be scientific apptoaches to the evaluation of per- 
sonality. 

'The value of a determinate number system, in the individual's response 
to the numerically significant features of his environment or in communica- 
tion with other individuals, does not reside simply in the possibility of its 
indefinite extension to meet expanding numerical needs. The primary value 
of a deteiminate numbci system is not determined so much by its range 
as by the complete abstraction of its concepts from the varying concrete things 
to which they aic applied. Indeed, it is this ultimate m ahstiaction which 
gives them the piccision or accuracy which is so justly prized 

In contrast, uidctciniinate number concepts fluctuate according to the thing-, 
being judged Tims, as poitrayed in Table 7, the gicatcst differences in the 
selection of the extieme scaicity concept, hatdly or staicely any, occur in 
the evaluation of gioups containing 3 items, and appear m the judgments of 
the older grade-groups The term is applied less frequently to apples than 
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to the other symbols, although the differences aie not statistically significant 

Few IS the dominant miletermmflte nximber name given to groups oi 3 
symbols, but there aie no significant symbol diffeiences in such choices. 
Reliable differences, with appreciably smaller numbeis of choices going to 
apples and to capital /jf’s, aie found in Giades 6 and 7 and 10 and 11 when 
collections of 8 symbols are judged. 

Sevetal, which is employed most frequently among children ot the upper 
grades when judging groups of 8 symbols, is applied significantly more 
tunes to capital yj's than to the othei symbols (including capital Y’s!) 
But, in collections of 13 items, Giadcs 6 and 7 use it less fiequently for 
capital /I's. There are divergencies among the grade-groups in evaluating 
groups of 18 symbols, the oldci children refcirmg thus to nppla more fre- 
quently than to doffs mlhont tails In 2J-itcm aggregates ievetal is applied 
less frequently to new ntoom than to any other symbol 

The indeteiminate some is deemed bv the two younger grade-groups to be 
less appiopnate to gioups of 8 /f’s, but in 7J-itcm collections dollar bills are 
so legarded by all grade-groups. Some is used less frequently for doffs with- 
out tails llian for otliei symobls in y5-item aggregates. 

The youngei grade-gioups consider 13 dollar bills to be described as a lot 
better than aie the other symbols, but in groups of 18 items, they employ 
the teim more frequently toi do^s without tads Giades 10 and 11 use 
It most fiequenily foi doUat bills in 28-item gioups, and foi stars in collec- 
tion!! of 33 symbols 

The upper grades designate 13 dollai bills more frequently by many than 
they do tlic same dcteiminate number of the other symbols. In 78-itcm 
aggregates Grades 2 and 3 view apples in this light, whereas the two older 
giadc-gioups thus evaluate doffS without tails and dollat bills Giades 6 and 
7 judge groups of 23 new moons and of 23 slais moie frequently ns many. 
Grades 10 and 11 apply it most fiequently to capital Y’s and to dogs without 
tails in the judgment of 28-itcm groups. 

In suniniary, then, the indeteiminate iiiinibcr judgments of children vaiy 
accoiding to tlic n.itiiie of the thing being judged. The direction of these 
fluctuations is neither cleai-cut nor consistent, and the piinciples under- 
Ijnng the differences in judgment are thcrefote not easily determined 
Gcneially speaking, gioups of dogs without tails and dollai bills aie moie 
likely to receive a inaity-nes^ designation. Apples, in compaiison with the 
other symbols, tend, in the dcteiminate mimbei groups investigated, to be 
described by seveial, but die less likely to be termed haidly or scaicely any. 

Sex differences m the use of indeterminate number names by childien 
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are, on the whole, negligible, manifesting tlicmsclycs principally as a tend- 
ency on the part of the boys to use the extreme scaicity concept, liaidly or 
sctinely more fiequently for J-itcm grovtps, whereas the girls incline 
to few. Likewise a greater percentage of bovs view collections of J?-iteins 
as ?jifl«y 

There aic certain age diffeicnces in indeterminate luimbcr jucigraents, with 
some evidence of a stabilization occuiriiig by die tunc Grades 6 and 7 are 
attained The principal age diftciencc revealed by this study is one of 
greatei variability of indeterminate number judgments among younger chil- 
dien. The greater spread of then choices indicates less agreement or 
certainty in disci immation 

In the evaluation of J-iteni gioups Giadcs 2 and 3 diverge conspicuously 
in indeteiminate number judgments fioin those made in the uppei grade- 
groups, They select hatdly or s^aue^y any less ficqucntly than do the older 
childien On the otiici liand dicy employ this scnicity concept more fre- 
quently foi some of the huger detcMininatc numbci collections of symbols 
Possibly sonic of this icsults fiom stcicotypcd checking by the more iiiimatuic 
children, Among the younger childien, too, hi cmcigcs as tlic dominant 
expression of the manyness concept, even though many in Form 4 comes at 
the end of the line and might be expected to g.un from its position 

H. Summary and Conclusions 

1 I'lie application of indetcimmate numhei names to determinate num- 
ber groups. 

a Few (49 pei cent of the judgments in Grades 2 and 3, 42 in Grades 
6 and 7, and 52 per cent in Giadcs 10 and II) is considered most appro- 
piiatc, but is closely followed by haully oi scatiely a»y (50 pei cent of the 
choices in Grades 6 and 7, 40 per cent in Grades 10 and 11), to groups of 
thee symbols 

b Few, seveial, and some arc all favoicd foi colicclions of eifflit items, 
oldei children inclining towaids feiv (38 pci cent of the judgments in 
Giadcs 6 and 7, 28 per cent in Giades 10 and II) and seveial (34 per cent 
in Grades 6 and 7 and 46 per cent in Grades 10 and 11), whcicas younger 
cliildrcn make some (35 pei cent) dominant. 

c Wlicn gioups of l/nileen items aic judged, seveial (42 per cent 
of the choices in the oldei grade groups) is preferred but is closely followed 
by some (38 pei cent in Grades 6 and 7, 34 pci cent in Grades 10 and 1 1) 
Thus an increase from eight to thnteen items bungs a marked reduction 
in the nurabei of judgments of few and an augmentation of those foi some 
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d Groups of etffhteett symbols cJill forth about the same numbei of 
judgments for each of the following indeterminate numbers severolj so?ne, 
lot and many. Hence foi gioups of this size, concepts of jnnltilude or many- 
nesi arc deemed suitable by about 50 per cent of the children. 

e. Ill the judgment of twenty-three items, lot is the dominant choice 
of the younger childien (42 pei cent of the choices in Grades 2 and 3, 43 
per cent in Grades 6 and 7) whereas many (46 per cent) is preferred by 
the older children Lot and many combined include about 60 per cent 
of tile total cliQices of tlic younger cliildien and fdaout 80 per cent of the 
choices of the older childien. Hence as this determinate numbci magnitude 
is approached scaiuty or fewneu concepts aie deemed inappiopnate to the 
situation. 

/ When collections of iwenty-eiffht symbols arc evaluated, many (53 
per cent in Grades 6 and 7, 64 per cent in Grades 10 and 11 ) dominates the 
choices of the older children, wheicas lot (43 pci cent) conies first among 
the younger children Lot and tnany, combined, receive over 90 per cent 
of the total choices of the older children 

ff About two-thirds of the choices among the oldei grade-gioups go 
to many and one-fourth to lot for aggregations of 33 items. Lotj which 
leads, achieves only 43 per cent of the choices of the younger children 
2 The effects of differences in the nature of the things judged upon the 
choice of indeterminate number names. 

a. Variations in the judgment of groups of ilnee things 
If Grades 6 and 7 and 10 and 1 1 are combined and the choices foi few 
and hardly or scauely any viewed as scatcity concepts, stars arc placed in the 
categoiy more frequently than are apples 

h. Variations in the judgments of groups of etght symbols 
Among the older grade-groups few is consideicd less suitable to this num- 
ber of apples or capital A'i> than to the same number of the other symbols 
Seveial is judged more applicable to capital A'% than to most of the other 
symbols. In Grades 2 and 3 and 6 and 7 some is chosen less frequently for 
capital A'% than foi the other items, but among Giades 10 and 11 it is dogs 
without tails which is held to be less aptly described by this term 

c. Variations in the judgments of collections of thhteen items. 

In Giades 6 and 7 seveial is used more infrequently for A*s than foi the 
other symbols. Some is employed by all groups less frequently for dollai 
bills than for other things. Giades 2 and 3 and 6 and 7 apply lot. and 
Giades 6 and 7 and 10 and II many, to this number of dollar bills more 
frequently than they do to the sanne number of each of the other symbols 
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d Variations m the judgments of gioups of eighteen symbols. 

In Giacles 2 and 3 seveial is given moie frequently to dollat bills than to 
otliei things In the older grade-groups it is apples that are favored by this 
designation. Grades 6 .and 7 and 10 and 11 apply some less frequently to 
dogs Without tails and to dollai bills than to the other items judged Lot 
IS chosen more ficquently by all grades for dogs without tails than for all 
other items The older giade-gtoiips also regard Tiiiiuy as more appropri- 
ate to this number of /logs without tmls and to dollai bills, 

e. Variations in the judgments of gioups of iweiify-iliiee items 
Diffeiences in the indeterminate number judgments of different symbols 
arc probably insignificant, the largest occuiring in Giades 6 and 7. 

/ Vaiiations in the judgments of groups of twenty-eight symbols 
In Giadcs 10 and 1 1 dollai bills arc judged to be a lot more frequently, 
and many less frequently, than all other things evaluated m this study 

g. Variations in the judgments of gioups of groups of thnty-thee 
symbols 

Giades 10 and 11 employ some for stats more frequently than for the other 
symbols, but use lot fewer times for stais than for dogs without lads 
3. The relation of mdcterminate numbci judgments to age. 
et Children in Grades 2 and 3 scatter then choices of indeterminate 
number names for any given determinate number group more than do the 
oldei childicn. 

b Children m Grades 2 and 3 choose haidly oi scaicety any signifi- 
cantly less for tliiee Items than do the oldci age gioups. 

c For groups of eight symbols Grades 6 and 7 and Grades 10 and 11 
favoi few and several, whcieas Grades 2 and 3 prefer some. 

d. Giades 2 and 3 give a significantly lower propoition of then choices 
to seveial foi gioups of thirteen items than do the older age-groups. 

e. The older children award about the same number of choices to 
several, some, lot, and many for collections of eighteen items but the younger 
children give approximately onc-third of their choices to lot. 

f. For groups of tweniy-thiee things children in Grades 2 and 3 choose 
many fewei times than do the older agc-gioups. Lot is dominant in the two 
younger, many, in the older grade-groups 

g Lot is the dominant choice of children in Grades 2 and 3, many, 
of the older children, foi aggregations of twenty-eight. 

It Lot IS again dominant, with some 40 per cent of the choices of 
children, in Grades 2 and 3, whereas two-thirds of the judgments of older 
children go to many when collections of thirty-thiee symbols are evaluated 
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t. There do not appeal to be any consistent age diiferences in the fluc- 
tuation of indeterminate number judgments according to the things being 
judged. 

4 The relation of indeterminate number judgments to sex. 

Sex difterenccs in the use of indetciminate number names aie confined to 
a tendency of the boys to accoid a greatei conccntiation of their judgments 
tc scat city concepts when confronted by J-itcm groups and to 7;ifl/iy-ness 
concepts when ji-item gioups aie cncounteied. 

Tins investigation has dcmonstiated the variability in meaning of inde 
tcimmate numbei names It has piovidcd an empirical expiession of the 
range, ovcilap, and degicc of unifoimity m tlicu application to selected 
determinate numbers of obiect-symbols It has likewise furnished data bear- 
ing upon the amount of abstiaction of such concepts from the objects being 
judged, In the light of these findings it may be concluded that peisonality 
inventories, study habits questionnaires and other devices, which evaluate 
the characteristics of persons in teims of responses to items embodying inde- 
terminate number names as ciucial components, are invalid and unreliable 
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A METHODOLOGICAL NOTE ON THE ‘'CONTROLLED 
DIARY” TECHNIQUE** 

Dcpaihneitl of Psyeholoffyj Foidham Uuiveisitv 


Anne Anastasi 


A number of iiivcstigatoi*i (cf, eg, 2, 6) have employed diaiy material 
ns a source of data legaidiiiR certain behavior aieas in evciyday-lifc situa- 
tions not readily observable by othci methods The method has pioved espe- 
cially applicable to the study of the adolescent ycais, -when the laeping of 
such diaries is lelatively frcn^icnt An Adaptation of this method, now com- 
monly known as the “conliollcd duiiv” technique, combines some of the 
advantages of the spontaneous diaiv method with ccitain cxpcjiincntal uni- 
fonnitics in the behavior aica desenbed, tlic method of report, and the time 
interval covered Examples of such “controlled diaiics” me furnished by 
“emotional experience diaries” obtained from college students by ViUious in- 
vestigators (cf., eg, 1, 3, 4, 5) 'Ihis technique has also found its chief 
application among adolescents, who generally icspoiul witli interest and active 
cooperation. 

In order to lealizc to the fullest extent whatever contribution can be made 
by the contiolled diary technique, attention should be given to ceitain special 
controls necessitated by conditions peculiar to this mctliod Since the in- 
structions to keep the lecoid, or diary, may themselves become a factor in 
the situation under investigation, the evpenincntei needs to be constantly on 
the lookout for wa 5 's in which the recording procedures employed may nftect 
the iccords The picscut note concerns two specific ways in which such pro- 
cedures may influence the icsults of the investigations, as suggested by a com- 
parison of three studies concerned with the icpoitcd angci responses of college 
students during a specified one-wcek pciiod 

One factor to be considcied is the temporal sequence of the daily observa- 
tions If one wished to compare the leUtivc working efficiency of a par- 
ticular group of subjects on different days of the week, it would obviously 
be inadequate merely to test the same subjects repeatedly fioin Monday 
through Sunday, since the act of taking the tests might in itself influence the 
results on successive days, through practice, familiarity, waning interest, and 
other possible cumulative influences The customary procedure in such an 

‘Received in ilie Editorial Oflice on December 16, 1947 
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experiment involves some system of rotation of groups, such that different 
individuals will begin and end the experiment on each day of the week 
It has not been generally recognized, howcvci, that a similar rotation tech- 
nique may he lequiied for the pioper interpretation of daily fluctuations in 
any reaction studied by the controlled diary method That paiticipation 
in a controlled diary study may in itself produce certain sequential effects 
is suggested by a compaiison of the relative number of anger reactions re- 
ported bv three groups of college women in the investigations by Gates (3), 
Meltxer (4), and Anastasi et aU (1), respectively The first, conducted 
on 51 Barnard women \a 1925, coveied a period fiom Friday to the follow- 
ing Thuisday, the second, including 58 women students attending Oregon 
State College in 1926, extended from Monday thiough Sunday, the third 
dealt with the records kept from Thursday through the following Wednes- 
day by 38 women students at Barnard College in 1947 Tl\e per cent of 
anger i espouses repo i ted by each of tliesc three groups for each successive 
day of the investigation is shown m Figure 1. 

It will be noted that, tegnttUess oj ihe day on wheh the study was begun, 
the three curves show a vciy consistent tiend from a large number of angci 
reports at the beginning to a small mimbci at the end of the observation 
period Thus iii the Gates study, extending from Friday to Thursday, the 
largest number of anget reactions (21 43 per cent) was repoited on Friday 
and the smallest (9,29 per cent) on Thuisday In the Anastasi et al. study, 
which began on a Thursday, the laigcst number of anger repoits (22 41 per 
cent) occurred on Thursday, and the lowest on Tuesday (10 87 per cent) 
and "Wednesday (11.20 pei cent). The Meltzei study, beginning on Mon- 
day', showed a peak on Tuesday (1743 per cent), the Monday frequency 
being nearly the same (16.51 pci cent), the lowest frequency in this study 
was found on its last day, a Sunday (9 17 per cent). It may be argued, to 
be sure, that differences in the findings of the three investigations result from 
cultural differences between the Barnaid and Oregon gioups and between 
the two Baiiiaid groups sepaiated by a period of 22 yeais It is undoubtedly 
reasonable to expect some diffcicnccs among the three groups, but it appears 
highly impiob.ible that the differences should take the form indicated m 
Figure 1 In any event, in the light of the strong suggestion of the influ- 
ence nf sequential order in these data, it would seem necessary to lule out 
this factor hefoie considering othei explan»\t!ons legarding the relative fre- 
quency of anger on weekdays versus weekends, oi otliei daily fluctuations ^ 

^McUzei (4) reports sub-gronp differences between sorority anil nun-soionty stu- 
dents observed during the same period as a basis for some of Ins explanatory 
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Saquantltl Ordor of Daya within thn Obaarratloa Farlad 
FIGURE I 

The R6le of TcMrotiM Seowencp in Frequency or Recordbu Rpsponbes 


The influence of “seciuential order'* in a controlled diary study may be 
limited to the activity of recoiding or may extend to the reactions under 
observation, Tlius it is possible that the mstructlons to keep a record of 
certain specified reactions may produce a set conducive to the occurrence 
of such reactions. For example, the subjects might more readily give anger 
lesponses to the stimuli they encounter during the day, following such in- 
structions As the observation period piogrcsscs and the daily chore of re- 
cording anger lesponses becomes more a inattei of routine, such a reaction 
set may grow weaker. On the other hand, the procedure of recording 
one’'« anger expeiiences may tend to foster a more objective and unemo- 
tional attitude towards one’s own experiences, which might serve to reduce 


suggestions Siicli differences may correspond to actual differences in cxpenenlial 
patterns between the groups, bat they would be easier lo interpret if freed from the 
complicating effects of sequential order 
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the ireqiiency of actual aiigci leactions as the observation period progiesses 
It IS also pQ<iSible, howevei, that the investigation cYcits no eftect upon the 
actual anger reactions, but that at the outset the subjects aie moie meticulous 
in lecoidiiig all anger cxpeuences, howevei, mild. As interest in the novelty 
of the procedure w.ines on successive days, the task may be peifoimed mote 
peifunctorily and only the more intense angci reactions lecoided Both 
factois could, of couise, operate simultaneously 

A second aspect of investigative proccduie which may affect the lesults of 
a controlled diary study is the amount of detail required foi each entiy 
When subjects aie instiucted to piepaic relatively full accounts covering 
numeious details of their leaction as well as of the concomitant ciicum- 
stances, there may be a tendency to repoit fewei instances of the leaction 
undci considciation. This curtailment of iccorded instances may icsult in 
pait fioin a deliberate effort on the pait of the subjects to avoid the piepnra- 
tion of unduly long icpoits. Pait of the cftect, however, may be unin- 
tentional and may icsult from a raising oi lowering of the standard of 
acccptibility for the instances to be repotted Foi example, if a rathei 
cLaboiatc airay of data i$ to be rccoidcd for each anger leaclion, the sub- 
ject’s mtcipietation of what constitutes a bona fide instance of anger foi 
tlie purposes of the investigation may be such as to cover only the more 
serious instances A biicfci and simpler type of recoiding may, on the 
other hand, suggest to the subjects a more compichcnsive and liberal inter- 
pictation, even mild annoyances appealing to meiit such a brief listing 

A compaiison of the Gates and Mcltzcr studies, both calling foi detailed 
accounts, with the study by Anastasi et al., which requhed lelatively brief 
recording, seems to suppoit the pioposed eftcct The mean number of 
angers for tlie week in the first two studies was 2 85 and 4.02, lespectively; 
the mean in the last-mentioned study was 15.7. In the recording of un- 
ambiguously definable events, as for example, the numbei of motion pictures 
attended during the week, this effect would probably be absent or negligible 
But in any area in which the subject’s judgment enters into the deteimina- 
tion of what constitutes a legitimate instance of the bchavioi in question, 
any factor influencing such judgment will alter the results of the study 

Summary 

A comparison of the results of thice published studies on anger lesponscs 
of college women by a contiollcd diary technique suggests the need for 
certain methodological contiols in the application of this technique, including 
the amount of detail requiied m the reporting of each instance and the tern- 
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po)al sequence of daily obscivatiom The latlci could be Lontiollcd b) 
a system of lotatioii whereby diftercnt subjects begin to keep the diaiy on a 
diffcicnt (lav of the week. 


RcriiRENCCS 

1 Anastasi, a, CoirrN^ N, ti Si'Aiz, D A study of fear and anger m college 

students tlirough tlit controlled diary melliod, 3 Gevci Psvihol, 1918 73 
243-2-19 

2 Buhieu, C Daa Seelcnl^jbcn clct Jugendbehtn VVicn Fischer, 1927 Pp 215 

3 GArts, G S An obseivaiional study of aiiGcr J h\hn. Psyifiol , 1926. 9. 

325-336 

4 MFLrziiR, 11 Students’ adjuUmcnis m anger J Soc Psychol, 1933, 4, 285-309 

5 Anger adjustments m lelntion to iiucUigcncc and acliicvcmint J 

Genet Psychol, 1937, 60, 63-82 

6 Mudof, E L Vniiotics of Adolescent Espcnciice New York AppIcion-CciUiiry. 

1926 Pp 131 ' 

Depat hncHi of Psychoioqy 
Foidhatii Univcistty 
New Yotk City 58 




The Joinnaf 0 / Genehc Psychology, 19V8, 73, 2-43*2+?> 


A STUDY OF FEAR AND ANGER IN COLLEGE STUDENTS 
THROUGH THE CONTROLLED DIARY METHOD* 

Defiarltiietifj of Psychology, Fosd/mtii Umverssty and Qaiiiard College 


Anne Anastasi, Nadia Cohfn, and Dorothy Spat/> 


The reported emotional experiences of college students liavc been the 
subject of a number of investigations. Lunger and Page (2) administered 
a "worry inventoiy" of 78 items in wliicli students were to indicate those 
Items about which tUev had worried “very much," "some," and "not at 
all" In an early study by Stiatton (5), students were given record sheets 
describing (9 sample situations for angci and 22 foi fcai The subjects re- 
corded (luring a given week-end the number of instances of any of these 
situations which they cxpciicnccd, together with llic intensity of their 
reactions. Different week-ends wcic employed for fear and .ingrr records 
Gates (1) and Meltzer (3, 4) used “contiollcd diary" tccliniciucs m which 
the students described in theii own words all instances of angei experienced 
during a specified one-wcek period Ratings of intensity of reaction as 
well as other information on concomitant ciicumstanccs were also recorded 
for each instance. Such a method exerts less constraint upon the subject’s 
report, thus approximating the spontaneous dwry, wlulc at the same time 
controlling the behavior area and the tunc interval covered by the reports. 

A Procedure 

In the present study, tlic controlled diary method was employed with a 
gioup of 38 Barnard College women cniollcd in a course on the Psy- 
cliology of Adolescence All weic in the upper three college classes. The 
group included 27 day and 1 1 dormitory students. 

The procedure differed in «t numbei of respects from that followed tn any 
one of the earlier studies, although combining features fiom several of them 
All records were aiiouymoiis, the data sheets being submitted in sealed 
envelopes with the students’ names on detachable flaps which weic removed 
before the envelopes were opened. Each subject received two data sheets, 
one for feat and one for auget, On these sheets wcie recorded at the end 

*Receivcd in the Editorial Office on December 16, 1947 

'The dac.i of the present study were analyzed by tfie two junior nutliors in 
connection with a course on the Psychology of Adolescence taught by the senior 
author at Barnard College in 1947 
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of each day all instances of fear oi aiigci expeiieiiccd during that day, to- 
gether with a brief statement of the emotion-arousing situation The period 
of obseivation covcied one week, from Thursday, Februaiy 28, thiough 
Wednesday, j\Iarch 5, 1947 In oidei to include "woiiies," which might 
be dilticult to differentiate fiom feai oi angei, the subjects were requested 
to indicate for eacli instance of feai oi angei whethei the leaction was to n 
iecalled, pieseiit, or aniicipated situation 

B Results 

I. Fiequency of Feat and Angei 

The average number of feais repoited by each subject for the one-weclc 
period was 12 2, the average numbci of angers 15.7 The total numbei of 
fears in Individual cases langcd fioin 2 to 36 for the week, the coriespond- 
ing range for anger was 0 to 42 The data on angei may be compaicd 
with the corresponding results obtained on college women m tlic studies by 
Mcltzei (3) on Oregon State College students and by Gates (1) on 
Barnaid students.^ The avciage number of angers icported duinig the 
week in both of these studies was much smaller, being 4 02 and 2 84 for 
the Oregon and earlier Darnaid groups, respectively Although the Bar- 
naid gioup employed in the Gates study is removed by a period of about 20 
years from the present group, it seems very unlikely that the diffeicncc 
between the earlier mean of 2 84 and the picscnt mean of 15 7 is attributable 
wholly 01 even in large part to an increase in angci icsponses among piesent- 
day students, A possible reason for at least part of the disciepancy may be 
a nioie extensive coveiagc of angei cxpeiienccs m the present study. Two 
aspects of tile present pioccdiiie may have been conducive to a fuller le- 
coiding oi all angci expeiicnces. (n) the fact that only a bncf statement 
of one 01 two lines was lequiicd for each instance, rathei than the detailed 
and elaboiate notations on concomitant circumstances called foi in the Gates 
and Meltzci studies; and {b) tlic instructions to lecord anger icsponses to 
iecalled and anticipated as well as to present situations. 

2 Recalled, Pteseni, and Anticipated Situations 

In Table 1 will be found the total nutnbei of feai and anger icsponses 
to recalled, present, and anticipated situations, lespcctivcly, lepoited over 
the otic-wcek period by the entire group It will be noted that all b\it a few 
anger responses arc to present situations, while a laige majority of the fear 

*Only anger responses can be compaieci since feai reactions weie not lecoided in 
the two earlier studies cited 
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TABLE I 

Total Numiicr oi Emotionai RcspoNsrs REPORTto d\ 38 SrunhWTs ton a Oni-\Vlik 

Ptriod 


Reported emotion 


Emolion-J rousing 

situation 

Kecallcd 

Prcsaie 

Aniicipaied 

Fear 

16 

124 

32S 

Anger 

18 

56$ 

15 


leactions are aioiiscd by anticipated situations These fiiulings would thus 
seem to suppoit the common identification of “wony” with anticipated 
feai, although the piesence of a ccitain niiinhci ot iccnilcd feats and of 
laalled and anticipated angcis suggests, the practicality of a somewhat broader 
concept of worry, No diicctly conipaiablc data fioni ibe cailici studies arc 
available on this question. 

3 Conehtioii bi’lmen Veat and Auffa Repot is 

A lank-difteiencc conclation of 72i: 05 was fouml between tlic number 
of fear and the number of anger itactions icportcd by each individual. Tbcie 
was thus a veiy close concspondencc between the iclativc frequency of anger 
and feai expciienccs fiom one individual to another willun tliis gioup It 
might also be noted m this connection that many of the subjects icportcd 
that either of tliose emotions ficqucntly developed into the other. These 
findings seem to suppoit the view that fear and angei aie closely allied 
experiences and may have much in common This iclationship was also 
suggested by Stiatton (5), who found a concLition of 24i.03 between 
fear .and angci scoies^ among 121 students leiwitinp; at least thiec leactions 
foi each emotion. That Stratton’s conclation, although significantly posi- 
tive) is so much lower than that obtained in the prc^cllt study may be due 
in pait to the fact that m Stiatton's study the feai and angei lecords weic 
obtained on different week-ends, scpaiatcd by an mtcival of si\ weeks Any 
chance factors making one of these week-ends fullci in ciiiotion-aioiising 
situations than the otliei foi individual subjects would thus lower the fciu- 
anger conclation Convciscly, the high conclation obtained in tlie present 
study lesults in part fiom the fact that subjects moic leadily aiouscd to 
angei mav tend also to be more leadily aiouscd to feai, and in p.ut fiom 
the fact that the same situation often aiouscd both angei and fe.ir, eithei 
consecutively or simultaneously 

^B.ised upon aveiage nuensiiy ratings as well as freqnLiic> of fc.ii nnd angtr 
rus|)onscs by c.icli person 
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4 Kynotion-Ai oiMng ^lUiatiom 

Table-? 2 and 3 furnish a summary of l-he major categories into which thc 
rcpoited fcar-arowsmg and anger-arousmg situations fell. In the choice of 
these categories the pnme consideration was to adhere as closely as possible 
to the subjects' own repoits, rather than to impose a rigid and logically 
consistent classification upon the data. Although some of the categories may 
appear to overlap in scope, each instance of fear or anger was entered only 
once in that category which seemed to fit it most closely, For example, the 
categories of ‘'school work" and “family lelationships” could be construed as 
cutting across such categoncs as "thwarted plans" and "infcnonty and loss 
of prestige." As applied in the piesent classification, howcvei, only those 
situatiorts in whidi fear oi anger was lepoited towards school woik pei se 
(c.g., examinations, lengthy assignments, grades), without lefercncc to 
thwaited plans, loss of prestige, or other implications, were classified under 
school work. Such situations as cmbai rassment through sarcastic comments 
of fin instructor, oi having to bieak a date to complete a term paper would 
be classified undci '‘inferiority oi loss of prestige" and "thwarted plans," 
respectively SimiUcly, “family lelationships" referred to such situations as 
sibling nvatnes, family arguments, and getting into each other’s way, in 
which no specific rcfeicnce was made to the situations covered by any of the 
other categories. 

Reference to Table 2 shows that the largest number (40.2 per cent) oi 
the feat-atousing situations centered around scliool work Tt should be noted 


TABLE 2 

Fear'Arousino SiruATioNa 



Sitiiacion 


Totalf frequency 

Percentage frequency 

1 

Inferiority and loss 

of prestige 

143 

30 8 

2 

Illness and physical 

danger 

80 

I7 2 

3 

School work 


W 

40 2 

4 

Fninily relationships 


28 

60 

5 

Financial diflicultics 


13 

28 

6. 

Abstract problems 


14 

3 0 




TABLE 3 




Anubr-Arodsing SrruATiONS 



Situation 


Total ficqiicncy 

Percentage frequency 

1 

Inferiority and loss i 

□f DrestiBre 

12i 

20 9 

2 

Thwarted plans 


3U 

52 0 

3 

School work 


7« 

12 7 

4. 

Family relationships 


59 

9 9 

5, 

Abstract problems 


27 

45 
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that the frequency of instance*? from this source is actually even greater, 
since a few of the problems aiising in die school cnviroiimcnt have been 
classified under the catcgoiy of "inferiority mid loss of picstigc" The lat- 
ter category is second in frequency, covering 30 8 per cent of the instances 
Of the 143 situations entered in this category, 65 referred to inferiority or 
loss of prestige in general social situations, 59 were in teims of specific 
individuals (eg, "will my date like me?"), mid 19 dealt with personal 
appearance. The remaming categories in Table 2 cover relatively few fear- 
arousing situations Fears regarding "illness and phvsical clangci" (17 2 
per cent) are about equally divided between self and others (family, friends, 
pets) "Family relationships" includes woriy concerning othei members of 
the family* as well as fcais regarding criticism or discipline "Abstiact 
problems" are illustrated by both broad social and political questions, such 
as "unrest in the woild today,” and by personally oriented but vaguely 
defined worries such as "fcai of getting old ” The fact that "financial 
worries" constitutes the smallest catcgoiy (2 8 per cent) is probably 
attributable in part to the relatively high socio-economic level of the present 
sampling Moreover, in the survey by Lunger and Page (2), a sex diftcr- 
cnce was found in this respect, financi.il worries being rcpoitcd by reliably 
fewer female than male college students 

In other lespects the present icsults aie in general agreement with the 
findings of Lungci and Page (2) Two of the four largest catcgoiics in the 
lattei study dealt with failure to achieve the desired degree of success in 
one’s work and not woiking hard enough (piobably coiresponding largely 
to the present category of "school woik”), the othci two were conccincd 
witli huiting othei people’s feelings and the impression made on others 
The last Item clearly corresponds to our "inferionty and loss of piestige." 
The pieceding item may also in p.nrt fall under this categoiy, although it 
seems to have received a much gicater emphasis in the i espouses obtained 
by Lunger and Page, possibly because anonymity was not prcscivcd. 

Among the antjer-aiotisinff situations (Table 3), slightly over half (52 0 
pel cent) peitaiii to "thwaited plans" Of the 311 situations included 
undei tins heading, the inteifenng agent consisted of people in 135 instances; 
institutional factors in 65, .iccidcnts, chance factors, and the malfunctioning 
of inanimate objects in 89; and organic needs or conditions (eg, illness, 
sleep) 111 22 The second most common catcgoiy is "infciiority and loss of 

*lhis caiegory includes two instances of telephone calls or telegrams received 
late at night, classified here since the fenr aroused lu such c-iscs gtnerally pertains 
lo possible bad news regarding a member of the family 
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prestige” (20 9 per cent), including personal inadequacies as the most fre- 
quent cause, with “ciittcism or belittling” and “opinions crossed” following 
in Older of fieqiieiicy “School work” plays a less prominent part in anger 
thnr It did in fear, “family relationships” and “abstract problems” follow 
m decTeasniR order of frequency. The abstract pioblcms m the present 
classification also include some specific manifestations of a geneial problem, 
such as witnessing a particulai incident of intolerance or seeing a classmate 
cheat 

It IS noteworthy that a sizeable piopoition of fear and anger situations 
fall into tlic same categories The principal difteicnces ate m the laige 
category of "thwaited plans,” occuinng in aiigei but not in fcai situations, 
and u\ the two relatively sm.aU categories of “illness and physical danger” 
and “financial difBcultics,” found in the fear hut not in the angei rcpoits 
The remaining catcgoiies aie common to both classifications, the most con- 
spicuous similarity being in the situations involving “infenonty and loss 
of prestige,” which accounted for 30 8 pei cent of the fears and 20 9 per cent 
of the angers The previously noted closeness of relationship between feat 
and angei is again suggested by these findings 

When all types of anger situations are combined, peisons aie found to be 
the principal angcr-aiousing agent in 45 8 per cent of the instances, msti' 
tnfioual {acton m 23 I per cent, personal luadeqtiacres in 16 1 per cent, and 
ohjecls, accidents, oi chance factors in 15 1 per oint In Gates’ study, the 
per cent of angers attributed to persons was 79.3, and in Meltzei's findings 
on women students.® it was 64 The siuallei pci cent of “persons” as anger- 
arousing agents in the present study may result in pait fiom the fact that 
the present reports, giving a fuller coverage of all anger situations, piobablv 
include a larger proportion of milder anger experiences The latter ajc 
moie likely to have been omitted fiom the shortei listings submitted by the 
subjects in the two earlier studies, at the s.ainc time, the inildei anger ic- 
sponscs arc more likely to be aiouscd by objects than bv peisons (cf 1) A 
moie significant diffeience, Iwwevci, between the present and the earlier 
studies IS in the frequency of institutional lai.iois noted m the picsent find- 
ings, a catcgciy which docs not toiiespond m toto to any of those employed 
by Gates or Mcltzcr. It is likely that some instances of institutional factois 
were included under “peibons” in the pievious studies, thus further aug- 
menting the latter catcgoiy It k an mtcicstmg icflection on modern 
living that nearly one-fourth of all the angci-aiousing situations consisted 
of such institutional factors as regimentation, lules and regulations, rail- 

“Among the men students, the per cent was only 36 
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road schedules, “led tape/’ organiKational incfficicacic*;, soci.il mstoins, ^ov- 
crnmcnt<»l actions, and the like 

5 Dotmiiory Veisus Day Students 

Although the number of students in the dormitory and day groups in> 
eluded in the present study is too small to wariant separate discussion, it 
may be of inteiest to note that no levcrsals of any of tlic trends reported 
above were observed between the two gioups What differences were found 
between these subgroups were not in ducction but in degree and were such 
as might easily have arisen from sampling crroi 

C. Summary 

Umfoim iccords of nngci and fcai cxpciicnccs were kept by 38 college 
women during <\ specified onc*wcck pciiod. A mean of 12 2 instances of 
feai and 15 7 of angci were reported for the week, the individual reports 
varying from 2 to 36 foi fcai and from 0 to 42 for anger The laigcst 
number of fears was rcpoited for anticipated situations and the largest 
niimbci of angcis for present situations, although recalled, present, and 
anticipated situations wcic found foi both emotions The total luimher of 
fear and anger instances reported by each individual coirclatcd .72± 05, 
The most common foar-.irousing situations were found in "school work,” 
with "infciionty and loss of picstigc" a close second Anger was most fie- 
quently aroused by "thwarted plans,” with "inferiority and loss of prestige” 
again in second place The instigating agent in all anger situations was 
peisons in 45 8 pei cent of the cases, institutional factors in 23 1 per cent, 
pcisonal inadetiuacies in 16 1 per cent, and objects, accidents, oi ch.incc 
factois m 15 1 pci cent. 
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INTELLIGENCE EXAMINATIONS IN PERU WITH THE LIMA 
REVISION OF TERMAN’S GROUP TEST* 

Ivshtuic Psicope({affo(iiee National, Lima. Priii 


Walter Blumbnfeld 


Between 1942 and 1946 the Dcpartmciito dc PaidologU Noimal of the 
Instituto PsicopedagogicQ Nacional of Lima cairicd out several investiga- 
tions in order to adapt the Teiman Gioup Test to Peruvian school condi- 
tions and to provide a basis foi dcteiminmg tlic intellectual status of Peruvian 
youtlu It was hoped that the results might he applicable also in otlici 
Spaiusli-Ameucan countiics 

Teimaii’s test had picviously been tianslatcil by Di Ncmesio Rodiigue/., 
a Pciuvian educator, who lias published the icsults of his investigations with 
It, but after some picliminary examinations we decided that foi linguistic, 
educational, and sociological icasons it would be desirable to modify some 
of the test items with lespect to content and foim and to revise the wording 
of instructions. However, we have adlieicd vtiictlv to I'enn.in’s directions 
regarding time limits for the sub-tests, their weighting, and the method 
of scoring The necessary modifications were inoic numerous in the .ilteina- 
tivc Form B, the adaptation of winch was earned out aftei we had stand- 
ardized Foiin /I For in this ease we luid not only to take into account 
the above mentioned considciations, but also to adopt measures that would 
insuie the equality of difllculty and compai ability of content between the 
two foims Both of these ends have been faiilv well attained The difter- 
cncc in difficulty is statistically insignificant, and the correlation between tlic 
two foims IS -[- 93rt 02 The icsiilts of our investigations, most of winch 
have been publislied in scveial issues of the BoU-lin del Iu<iltiitle Puco- 
pedaffogicQ National (1, 2, 3, 4, 5), will be biicfly siunmniiKcd. 

It should be noted that the Pciiivian primary school Ims now six grades, 
and the secondaiy school five gtadcs. But because in recent ycais the 
organization li.is changed fiom time to time, tve shall icstrict our discus- 
sion mainly to the secondary school and the last ycnis of the piiinary school, 
the 5th and 6tli grades of which must be combined in one category In all, 
we have examined 2,361 boys (in the years 1942 and 1943) and 2,301 girls 
(in the year 1944), enrolled in all the giades for which this kind of test 
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IS suitable Moie than 2>000 other subjects were examined in ordci to equate 
the two forms A and B 

It IS chaiacteristic for Peruvian schools that tiie lange of chionological 
ages of the pupils in each grade is very large, as will be seen jn the Tabic 1, 
which gives the means, the SD% and the ranges of age for oitr subjects 
of both sexes From the values given, it is evident that the variability of age 
IS faiily constant from grade to grade 

A. Chronological Ages of Subjects or Both Sexes in the 
Different Grades 

In the beginning of oui investigations with boys only, we thought it would 
be sufficient to distinguish between private and pubic schools But after- 
wards we found it necessary to dittcrentiate further Now we consider 


TABLE 1 


Sex 

Grades 

V/Vlp 

I 

CA 

II 

III 

IV 

V 

H 

Malcb 

Mean 

1S3 

176 

1S2 

191 

205 

212 



SD 

167 

2J 7 

2(1 6 

16 7 

20 2 

13 9 

1,656 


Range 

1J5-205 

125-245 

1+5-295 

155-245 

lSS-275 

175-309 


Femnles 

Mean 

167 

17S 

187 

196 

205 

217 



SD 

IS 9 

169 

16 6 

15.9 

15 1 

IS + 

2,001 


Range 

115-215 

135-215 

155-235 

165-265 

175-265 

175-285 



at least three categories of schools, the piivatc schools with i datively high 
tuition (Categoiy A), the same with low tuition (B), and, finally the 
public (national) schools (C) As a mattci of fact, these last institutions 
sliould be divided once moie, because the pupils of the public pumary schools 
belong generally to a reUtiYcly low social level, much lower than those of 
the secondary public (national) schools. These differences, which aie im- 
portant with regard to pupil achievement, as will latci be seen, arc also 
leflccted m the distiibution of chionological ages, as shown in Table 2, which 
gives the mean ages of girls of the thiee cdtegoiies The pupils in schools 
of Category A have in every giade a lower average than the subjects in the 
other categories This is paiticulaily true in the lower giades 

B. Chronological Ages or Girls of the Three Categories in the 

Different Grades 

The pedagogical difficulties lesultmg from the wide langc of ages need 
not be emphasized It seems probable that this condition may also have 
unfavorable consequences with rcgaid to intellectual development We plan 
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to investigate this last problem, which we think has not been appioachod 
so far. 

Of course wc aie principallv mteiested in the scoies and the scale to 
be employed in judging the mental capacity of our pupils, Table 3 contains 


TABLE 2 


CatcRorv 

V/\'lp 

I 

Cl 

II 

III 

IV 


A 

152 S 

168 9 

179 3 

191 7 

201 1 

2117 

R 

167 2 

ISO 3 

190 6 

199 1 

210 5 

219 6 

C 

172 5 

178 5 

191 I 

19+,1 

203 0 

2160 


the mean scores fot the diftcrcnt giades for both sexes and the corresponding 
values of SD It will be seen that the mean stoics of the sexes aie very 
sirailai in tlic lower grades, but that the difTcicnccs in the higlier grades 
are considerable and aie in favor of the boys The van.ibility is nuich the 
same foi both sexes, except in the last grade ot the secondary school 

C Mean Scores and 5£)’s of Both Sbxls in Different Grades 
Table 4 allows us to differentiate more exactly the scores of the girls, 


TABLE 3 


Sex 

Grades 

V/VlA 

I 

bceres 

11 

in 

IV 

V 

Male9 

Mcnn 


68 3 

830 

107 1 


1173 


SD 

27 1 

29 7 

31 6 

31 0 

319 

32 9 

Feinalcs 

Mean 

619 

702 

8SS 

96 1 

■m 

M I 


SD 


28 4 

31 0 

29 i 


■fi 


accoiding to the categoiies of schools The last tlircc lines in this table, 
giving the mean scores in the various gtadcs, show that the pupils of C.Ue- 
goiy A arc cleaily superior to those of the othci categoiies, and that the 
public schools (C) aic intermediate between the two categories of private 
scliools 


D Mean Scores of the Subjecis oi Bom Sr.xi-s ior ihf Differlm’! 

Categories of Schoois 

With legard to the bo 5 rs, in the beginning wc had not considered the 
difference between Categories A and B The mean scoics whicli appear in 
the first two rows of Table 4 seem to show that the pupils of the private 
schools are definitely superior to those of tlic public schools, But as a mat- 
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ter of fact, most of the subjects winch figure in the fiist line, belonged to 
schools of Category A Theie exists no marked differences between the 
two sexes, although tlie achievement of the girls is somewhat better tlian that 
of the bovs in Gude I and IV and worse in Giadc V 

The distribution curves of chronological ages and of test scoies were used 
to establish a scale for the tonvcision of scores into mental ages Our fiist 
scale, the "baremo de Lima,” was based on the examination of the male 
population Only with some reservation can one compaie these values with 
those of Tciman, for it would be difficult to evaluate adequately the diffct- 
cncea of lace, nurture, and health, the influence of language (to mention 


TABLE 4 


Sex 

Categorv 

GiailcH I 

11 

Scores 

III 

IV 

V 

Males 

//4-fl 

771 

87 S 

102 5 

128 8 

124 8 


C 

562 

78 0 

99.4 

96 9 

112,6 

Femnle^ 

A 

S4-S 

99 7 

1067 

U+9 

12+5 


n 

472 

67 5 

76 5 

88 1 

89 7 


C 

68 7 

78 8 

98 7 

10+0 

103 7 


only one factor, the mean length of a woid is consideiably laiger m Spanish 
than in English), and Ust not least the fact that most Noith American 
pupils aie accustomed to be examined with tests of manv kinds, wlnlc for 
most of our subjects this test was titcii first These factors all f.woi the 
North American j'outh. 

When \va compaie the Tciman noims with the Lima norms, we find that 
tlic subjects in Teiman’s population attained higher scoies chan our school 
children. To the score 100 there cortcspondi> m Teiman's scale a mental 
age of 177 montlis, in the Luna scale a mental age of 196. The quotient 
of the two fguies is in this case 1 11. When wc form tliesc quotients ovei 
the wliolc scale, tlic aveiagc quotient is 1.107. 

This same scale was applied afterwards to the female population, in ordcj 
to compaie the intellectual levels of the sexes in terms of IQ, It appealed 
convenient to adopt the proccduic which Tcimaa oiigmally piescribed 
with regard to the upper limit of chronological age. As is well known, 
lie set I6 years (192 months) as the limit in the computation of IQ of sub- 
jects older than 16 years Our latei experiences have shown tliat thb 
iubitiary limit does not agree with the Peiuviau situation and th.it 15 yeais 
would be more correct, piovided the assumption that any such method is 
wananted As will be explained Litei, we have sciioiis doubts with icspect 
to this question 
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For the time being we have not considered a fundamental change, hut we 
have revised the original Lima scale on the basis of the entne population of 
botli sexes. 

E Distributjos op JQ tor Both Sexes 

Table 5 shows the distnbution of the lQ’<i for the boys and girls separately. 
The mean values are 100 3 and 97 3 respectively This difference, though 
not large, is highly reliable, its critical ratio being 5 48 As will be seen in 
'Fable 6, the difference is piiinanly due to Grades IV and V of the secondary 

TABLE 6 





Mean IQ 





Se< Ciiaclei! 

ivp 

' V> 

I 

II 

III 

IV 

V 

Total 

Mnles 


90 t 

98 1 

lOI 9 

103 1 

108 I 


8 J00 3 

Females 


90S 

99 9 

99 0 

102 3 

1030 


6 97 3 


schools; furthermoic it would be Infeiioi, if oui population of boys m Cate- 
goiy /I lind been larger 


F Means of the IQ's for Both Sexes in All tub Grades 

Table 6 shows also that the mean IQ of the bo)'s rises from grade to grade, 
while the moan for the guls leinains fairly constant through Grades TII, 
IV, and V This statement howevci, must be modified wlren we consider 
Table 7, which gives the values of the IQ's for both sexes in the different 
categories of schools 

G. IQ's FOR THE Pupils of Both Srxes in All the Grades or the 
Three Categories of Schools 

Ii Will be noted that the incieasc of IQ in all the giades of sccondaiv 
schools of the Category is not appreciable both foi boys, ,ind foi guls the 
mean remains approximately constant at a lather lugh level In the two 
other categories the JQ values increase, perhaps because of the elimination 
of the less gifted in the highet gi.ndes The pcicentage of pupils of low 
intelligence \\\ the secondary schools of Category A seems to be relatively 
small fiom the very beginning It seems also clcai that the avciagc mental 
supeiiority of the male population sliown in Table 6 is due largely to the 
subjects la Category A and to those in the Vth grade of all the school cate- 
gories. We might explain this phenomenon bv the lather plaiibiblc hypothesis 
that most of the boys in these grades strive to continue then studies in the 
University oi in other higher piofessional schools, whereas many guls m 
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TABLE 7 


Catcgoiy 

Sex Gis 

I 

IQ 

II 

III 

IV 

V 

1 Dial 

/I 

Males 

118 I 

1150 

114 0 

115 5 

1140 

115 '1 


Females 

109 5 

110 0 

106 9 

107 7 

111 2 

109 0 

U 

Males 

90 S 

93 1 

95 3 


105 2 



Females 

S4 0 

90 4 

93 3 

96 4 

96 9 

92 4 

C 

Males 

S9 9 

98 1 

105 6 

101 5 

107 3 

105 1 


Females 

99 2 

95 7 

103 8 

1044 

1U3 3 

102 6 


tlie uppei giadeh liave no such aspnations, bciiig mojc intciestcd m marriage 
and domestic occupations 

In Figure 1 we have plotted the distribution curves of the 1Q\ foi tlie 
female pupils of the tiucc school categories, which show clc.u ilifteicnce-. 



FIGURE 1 

Distribution Diagrams or the IQ'i for tup Fimais Popuiation of thi- 'IiiHtE 

Caisgoribs of Sciioois 
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Tho results obtained with our female population induced us to revise our 
"baieitio dc Liiria” on the basis of the entile mass of both sexes. The 
outcome of this investigation is to be seen in Table 8 and Figure 2. 


TABLE g 


Scoics 

10 

20 

30 

40 

50 

60 

70 

80 

90 

lOO 

MA j, 

too 

no 

120 

130 

139 

148 

157 

163 

170 

177 


112 

122 

132 

142 

152 

162 

172 

182 

189 

195 


130 

137 

144 

ISO 

157 

164 

170 

177 

183 

190 


1 10 

12S 

1 20 

115 

1 n 

1 11 

1 08 

108 

108 

107 

MAy 











STABLE 8 {€onltuueA) 

Scores 

110 

120 

130 

140 

150 

160 

170 

o 

19G 

200 


133 

189 

I9S 

200 

206 

212 

219 

227 

235 

244 


203 

210 

217 

224 

231 

238 

2+5 

252 

259 

266 


196 

20i 

209 

216 

223 

230 

238 

247 

253 

261 

con 

1 07 

107 

1 07 

I 08 

1 08 

1 08 

1.08 

1 08 

1 07 

1 07 




H Mental Ages of the Terman Scaie in Comparison With Those 
OF THE Original and the Corrected Lima Values 
In Table 8 as well as m Figure 2, MA-t sigiiilies the mental ages of the 
Teiman scale, MAt corresponds to the original values of tlic Lima scale; 
and MAi corr signifies the “corrected” values of the Lima scale, adjusted 
to the whole mass of our subjects of both sexes Finally, in the last line of 
the table there aie the quotients of MAj, con • MA-r As one sees fiom the 
t.ible, most of the difTercnccs conesiwiid to 7 or fi pei cent, the intellectual 
level of Terman’s population being always supciioi to that of our subjects 
In Figure 2 Terman’s values are plotted in the abscissa The straight dotted 
line rcpicsents the same values, the two cmves above it, the two Lima scales 
We are of course much interested in the mental status of the school popu- 
lation of tlic whole countiy, with its highly dift’crciit geographical, lacial, 
and cultural conditions. So far wc have examined only a part of the male 
pupils of two of the larger towns of southein Peru Taking as a lela- 
tively stable basis the norms of the Ltma sccondaiy public schools (Catc- 
gory C), wc noted that the levels in Lima aie definitely higher, the differ- 
ence ranging fiom 6 to 10 per cent » 
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FIGURE 2 

In many investigations of intelligence and of other capacities we find a 
diop m achievement with increasing age among pupils in .i given grade. 
This regression has been noted by Teman and Madsen and by many others. 
As stated by Pintner, it coiicsponds to “the well-known fact that the older 
cliildicn in a given grade are the dullci and the younger arc the hrightei” (5) 
Or, as we have foimulated this "law of regicssion*" "In a given group 
defined by its school giade, the mental level of the pupils is statistically in 
an invcisc iclation to their chionological age " Table 9 gives the product 
moment coefficients of couclation between IQ and Cil for the whole 
gioup of both sexes as well as foi the diHercnt categories of sehools 

I ConrnciEN'is or Corueiaiion deiween IQ ano CA in Ail iiir 
Grades or Both Sfxes 

The fiist impoitant fact is that all the coefficients aic negative, the second 
IS that the coefficient decicase with increase of grade, and the thud is tliat 
the absolute values of the coefficients are always higher foi the total popu- 
lation of boys than foi that of the girls. The fiist result might be plausibly 
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explained b/ the influence of the pupils who foi one reason or anothei 
repeat the grade, and who generally belong to the mentally backward sub 
jects. The second may be undei stood by the piogressive elimination of the 
duller pupils in the higher grades. The last result is less intelligible, par- 
ticularly because it does not appear in all the school categoiies 


TABLE 9 

Coiielatioit I {IQ CA) 
Glades 


Cnlegory Sc\ 

IV^ 

V/VI> 

I 

II 

III 

IV 


A 

Males 



— 276 

— 582 

— 710 

— 420 

— 350 

U 




— 660 

— 368 

— 333 


— 519 

C 




— 62S 

— 555 

— 530 

— 5+9 

— 278 

A 

Fcmnlc.s 

— S7Q 

— 562 

—.530 

— 489 

— 295 

— 223 

— 099 

D 


— 589 

— 597 

— 545 

—477 

— 507 

— 325 

— 097 

C 


— 460 

— 669 

— 653 

— 510 

— 5+8 

— 210 

— 303 

Total 

Males 



—.702 

— 860 

— 635 

— 618 

— 401 

Total 

Females 

-7t5 

— 667 

— 611 

— 562 

— 485 

— 142 

— 20+ 


Although tlie fact of generally negative correlations between JQ and CA 
would not necessarily imply pedagogical difficulties, if only the mental ages 
in any grade weie .ippioximatcly equal, theie arc thcoietical consequences 
that have to be consideied, since not only the IQ'^, but also the scores of 
the oldei pupils are statlstic.illy lower than those of tlie vounger ones. 
Tabic 10 gives the coefficients of coriclation between point scoies and CA 
foi the gills of our population There is little doubt that the lesiilt with 
legard to the boys would be very much alike and perhaps even more 
sti iking 

J Correlation retweew Point Scores and Chronological Age for 
THE Female Population 

Again the coefficients arc all negative, but their absolute values are lela- 
tively small and do not show any clear trend with inciease of school grade 
"We have found a similar iclationsliip m the examination of candidates foi 
admission to the University (1). m general, the scores of the younger can- 
didates wcie higher than those of the older ones 

Oui experience indicates that the school grade is usually a better index 
of mental level than is the CA, This fact is of paiticulai importance in 
Peru, wheic the range of age in every giade is so very large, but Tetman’s 
observations prove that much the same is also true in othci countries 
This has been one of the reasons why we began to question the use of IQ 
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TABLE 10 


Grades 

CA 

Median scores 

1 

Ph, 

i/PL 

IV;b 

1S2 + 

34 7 

— 187 

035 

5 3 

V/VIy> 

166 7 

412 

— 308 

027 

11 5 

Tctal Primary School 

161 S 

40 7 

— 152 

024 

64 

I 

173 3 

61 0 

— 198 

0+7 

4 1 

II 

187 3 

82 3 

— 307 

034 

90 

III 

195 I 

95 8 

— 314 

034 

9 3 

IV 

204 7 

102 2 

— 276 

037 

74 

V 

216 8 

105 2 

— 165 

046 

3 6 

Total Secondary School 

192 2 

88 9 

— 068 

0174 

3 9 


as a suitable measure of mental status, a pioblem wliicli lias been discussed 
also by the otlier students, especially with icgaid to its constancy during 
development Elscwhcie tlic picsent wiitcr has cvplaincd a method which, 
in his opinion, expresses the intelligence of a pupil coiicctly in relation 
to his grade and age, and has given the icasons why he thinks it better to 
abandon the agc-lionoied IQ, when using in schools gioup tests of the 
type heie considered 

As a mattei of fact, the constiiiction and the nouns of tins kind of test 
are so diftereat fioin tlic original Hmct test as well as fioin the Stnnfnid 
Revision, that one might question the use of the concept of mental age 
Tests of the Binot type deal with piohloms which have all been stnndaidiyed 
foi a ceitam CJ In cases whcic the same pioblems aie used at diftercnt 
age levels, responses are expected to be diftcicnt foi ilifteient age&( foi exam- 
ple "picture explanation”) Moicovei, there docs not exist any limit of time 
III tile gioup tests, however, the problems are the s.imc for all age levels, and 
tlic scoies depend not only upon the coriectncss of tlie aiiswcis, but also 
in pait upon the speed with which the subject woiks. Anotlici tioiiblesomc 
niattei, as we have abeady noted, is the uppei CJ limit to be used in the 
calculation of the IQ of older subjects. 

As to the Pciuvian pupils, the limit of 16 yeais seems to he too liigli It 
would probably he inoie conett to use 15 ycais oi even an eailier age, if 
one maintains the right to use such a limit at all It happens that the ma- 
jority of all oui pupils in the secondaiy school arc .ildci than 14 veais, as 
may be seen in Tables 1 and 2 In fact, about 60 pci cent of the whole 
population which we have examined, me oldei than 16 yeais, and m Grade 
V, only 5 pei cent aic below 16 In all the eases, wheie the age is higher 
than 16 years, the IQ is duectly proportional to the mental age {M/}), 
and AIJ becomes exactly a linear function of the scores If we chose 15 
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years inste.acl of 16 as a limit, a still largci part of the entire school popula- 
tion would be subject to the somewhat arbitiaiy ptoccduie of calculating 
Moreover, vve should be obliged to change our scale completely, because the 
total of IQ values must gioiip itself symmetiically round 100 as a center 
This would of couise not be a dcci&ivc aigumeiit against the use of IQ, 
if only it could be assumed that the basis of the whole construction is sound 
But uiifoitunately this is apparently not the case For the fundament of the 
calculation of the mental age is the hypothesis that there exists statisticallv 
a certain par.illelism between the intellectual piogicss and the mcicasing 
chronological age Taking on the one hand the distiibiition of CA of a 
population, and on the other hand the distubution of the test scoies, the 
usual coiwcision of scores into mental ages ii obtained by establishing a 
coirespondcnce between the mean values* of the two distributions and between 
their SD's Now we have piovcd that m each giadc thcie exists an inve)H 
lelaLion between the scores and the clnoiiologicnl ages. From the last line of 
Table 10 we have to infer that the value of tlic coefficient of conclation 
between CA and the t«*«t scores even m the entne mass of the girls of the 
secondary schools is negative (though vciy ncai to zcio), and the same 
must be s*ud of the entire population of the pnmary school giils. This 
means to say that the fundamental hypothesis for the construction of the 
scale is not valid. 

One might argue that this phenomenon may be due mainly to those sub- 
jects who foi one icason or the otliei aic repeating the giade. If we could 
eliminate these, the paiaUclism between mental and physiological mntuiation 
might be bettci. But this would mean that we should eliminate the majoiity 
of oui subjects. Wc do not know if clsewhcie any scale has been constructed 
on a basis, in which only the pupils with a Kgulai school piomotion weic 
considered In our case it would be practically impossible to do it, because 
of the wide range of CJ Undci such ciiciimstanccs tve have to accept the 
fact that tlio achievement of the older subjects in all giados is definitely lowci 
than that of their yoiingei fellows, and that nmongbt pupih of the same 
age tliose who are in a supciioi giadc geiieially scote higher than the others 

For these reasons we tned to find a bcttci method for measuiing the 
intellectual level by gioiip tests, giving up the questionable concept of mental 
age It seems to us that only such values should be used as arc given diiectly 
in the observation Theicfoie we choose the simple factoi which is defined 
by the quotient of the scoie divided by the CA m months, and for con- 
venience muUipUcd by lOO. 

scoic 

A. X 100. 

CA 
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The meaning of A is 100 times the score pei month of age, or the "n(iE- 
specific peifoiimnce'^ (as scoies wc consider those which icsult with the 
weighting factois of Teiman) A must be dctciimncd sepaiiitelv for cacli 
school grade, and is m this way a iuucUon of two vannbles, uavteh fl,e grade 
and the CA It will remain constant, if the test scores increase in direct 
proportion to the incieasing age. Because of the “law of regression” it is 
to be expected tliat its values in each grade must decicase with increasing 
CA. And because we do not establish any arbitiary limit of CA, the curve 
of X must ultimately decline by all means On the othei liaiul, it is to be 
supposed that pupils of the same CA, but of diftcient guides, will have 
liighci values of A in the superior giadcs 
Now let us apply this idea to oui pioblcm. Tabic 11 shows the mean 
values of A with their SD\ which have been calculated foi the different 
levels of CA and for the live giadcs of Stcoiidaty schools of the male popula- 
tion of Luna Only such divisions as contain less than 20 subjects have been 
omitted The stiong lines m Figuic 3 give the cuivcs which coiicspond to 
the mean values of A. 

CXyiaxi. . I .1 
'■-I I w yt f;» 's^ V -ifi. .*>. 'Kd. 

I I t I I I I I 

301 . V V r ■ if <- < . 



FIGURE 3 
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K Values of X and SD*& in Diipendencb of C/I and Grade 

All the strong lines of the graph show a faiily paiallcl decrease with 
increasing CA, well separated foi the different grades At each age level 
the value of A rises with the school giade This is exactly what we expected. 

In the graph theie aie also dotted lines which cross the main curves 
and while we have called "piomotion curves ’’ They are related to the 
mental progress fiom year to veai {CA), which would correspond to a regu- 
lar school promotion We icason as follows. In a regular piomotion tlie 


TABLE n 


Grades 

141- 

150 

ISl- 

m 

161- 

170 

C'l 

171- 

180 

181- 

190 

191- 

200 

201- 

210 

211- 

220 

221- 

230 

231- 

240 

I 

Mean 

59 2 

53 4 

47 9 

35 5 

33 1 

26 9 

25 5 





SD 

21 % 

IS.9 

17 6 

134 

163 

16 5 

134 




n 

Mean 


6S8 

571 

51 8 

44 5 


ia 

28 1 




SD 


164 

197 

154 

166 



11 7 



in 

Mean 



73 4 

63 6 

574 


■m 

356 




SD 



178 

165 

157 



11 7 



IV 

Mean 





68 5 

64 0 

52 3 

46 5 




SD 





130 

140 

132 

13 8 



V 

Mean 








55 9 

51 3 

45 5 


SB 








14 7 

14 3 

122 


pupils pass aftei 12 months fiom one giadc to the next one. The boys who 
at 13 3 '’eais of age aie m Grade I, will be found at 14 j'cnrs in Gtadc 11, 
at 15 years in III, etc And the subjects who at 14 yeais of age are in 
Grade I, will be found at 15 in U, etc. The dotted lines rcpiesent the 
hypothetical change winch X experiences in these cases Now it has not 
been possible to diaw these lines directly, because our tables had been con- 
structed on the basis of age intcivaU of 10 months, which figure in the 
abscissa In oiclci to convert this scale into yeais (12 montlis), the intei- 
vals of ycais have been indicated at the top of the giapli The highest 
dotted line reads then as follows The pupils whose CA is equal to 13 yeais 
in Grade I, will have a mean value of X = 56, after tlieii promotion to 
Grade II, their age being 14 years, X will have increased to 59, in III, at 
the age of 15, X will have increased to 64, etc The dotted lines in the graph 
represent, then, the hypothetical changes in the intellectual level winch tlie 
subjects would experience in then scliuol carcei, if then promotion were 
regular Now it is to be seen that all these curves u*>e slowly till Grade IV, 
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and only that of the biightcst pupils (top curve) docs not use fiom Guide 
IV to V This IS to say that gencially the mental level in stliool — as mc.is- 
ined hy A- — is not only proportional to the increasing age, but gicatci For 
A would remain constant, if the test scores increased in direct piopoition to 
the increasing age 

In Older to judge the mental capacity of a subject, we .ire now able to 
consider his C/1 as well as his grade, without any assumption about a stagna- 
tion of hts intellectual development. In Table 12 and Figure 4 we have 


TABLE 12 


Limits of 7onci 

tGl-170 

171-120 

C.l 

18M90 

191-200 

201-210 

211-220 

fl;— I S SD 

46 7 

38 9 

34 0 

31 3 

19 3 

17,9 

M—l 0 SD 

55 6 

471 

41 8 

37 8 

26 9 

23 8 

A/-0 S SD 

64 5 

554 

49 6 

443 

34 5 

29 7 

M 

73 4 

63 6 

574 

50 8 

120 

35 6 

A/+0 5 SD 

S2 3 

71 8 

6S2 

57 3 

49 6 

41 5 

jV+1 0 SD 

91 2 

801 

73 0 

63 8 

57 2 

47 4 

A/-I-1 S SD 

lOO 1 

88.3 

80 8 

70 3 

64 8 

53 3 

SD 

17 t 

16$ 

157 

130 

15 1 

117 a\ “■ 14 9 

Menu of the whole population = 

54 5 , 5D 

» 178, 

average — 

■ 17 8 


lefencd to the mean values of A as given in Table II foi Grade 111, in 
dependence of C/l The strong cciitial cuivc is identical with tire respective 
curve in Figure 2. It could of course have been smoothed Besides there 
have been calculated the multiples of 0.5 SD for each age interval, winch 
liave been added (and subtracted) to tlic means m order to demarcate the 
diffeicnt zones of tire levels of A The middle zone cliaractciizctl by the 
limits ot drO 5 SD, which in the giaph has been shaded, icpicsents tlie strict 
noimality, which now of course vanes from age to age intcivnl In an 
.inalogous way we should have to piocccd for each grade 

L Values or the Limits, Which Are Necessxry for thl Ci.asshica- 
TioN OF the Pupils or Gr\de III \nd of DirFLRPNT CA 

Now let us suppose that a pupil P of Grade III, with a CA of 162 months, 
has obtained a test seme of 87. Then lus A is equal to 87 )< lQO/162 = 53 7 
According to the note at the foot of Table 12, the mean A of .ill the pupils 
of this IS 54 4 with 5D = 17 8 Tlicicfoic one might classity this sub- 
ject as stiictly noiinal, with regard to his grade, if one did not take (tffc into 
.iccouiit But if we consider his relative piccocity in rcliition to his grade, 
we see that in his age gtoup he should have at least a value of A = 64,5 in 
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C.A montlif 

FIGURE 4 


oidei to late as noiina! among pupils of his own age. Actually his iier- 
foimance being infciior even to M-SD (55 6), the lower limit of the next 
lower zone, his mental level according to the test is rathci bad the 

giaph his position has been indicated with an asteiisk and the letter P ) 

Let us examine still another subject, R, who has a CA of 216 months 
with a score of 72 His \ is equal to 33,3, which means that his intel- 
lectual level is well below the noun of the avciage pupil of this giadc. 
For Its value is less than M-SD, which is equal to 54 7 — 17,8 == 36.7. 
In view of his advanced age, however, he must be regarded as normal in 
lelatioK to the oilici pupils of the same age and giade (His position has 
been indicated in the graph with a cuclc and the letter R ) 
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According to the routine pioceduie we should have applied the "col- 
lected Lima scale" to both cases P would tlicn have a iMA of 181 months 
and Ins IQ would be 112. The othei pupil would have a MA of 171 
months and (considering 192 months as limit) an IQ of 89.1. Thcrefoie 
one would judge that P is a lather bught boy and R a latlier dull one. 
This opinion would indeed be collect m relation to the whole mass of 
the male sclicol population of Lima We should find a somewhat different 
classification of both subjects, if we consideied that the pupils of Giadc 
111 have a highci level of intelligence tlian the average, This might be 
expiesscd as well in tcims of IQ as in teims of A, with the only difference 
that \ is free of the doubtful hypothesis conccining the limit of 192 months. 
As has been shown above, the average value of \ foi Giade ill is 54.4±I7 8 
Therefoie P would be stiictly normal and R infciior But wc think that 
the pedagogue should take also into account the novml peifoiiuance of the 
age gionp to winch his pupils belong And then our method might be more 
helpful than the routine piocedure The teacher would see immediately 
that P IS doubtless inferior to the level, which would correspond to his pre- 
cocity. And he would appreciate that in his age giciip, R lias to be con- 
sidered as noimal 
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T-F. The Personality of the Preschool Chid 
(if Stratton, 1946 Pp 341.) 


New Yoik' Gntne 


Reviewed ry W. Drayton Lewis 


Real contributions are rare ,n tl,e field of cliild development. Dr Wer- 
ner Wolffs The Personality of the Pieschool Chid is one of those rare 
contributions which endeavo.s to go beyond mere surface phenomena and 
to attain fundamental principles of interpretation Even though one may 
not agice with his concepts tlicy deserve careful considciation as a seiious 
attempt to understand young children. Children three to five are the sub 
jects of the investigation. The sub-title, The Child’s Sea,ch fo, 2hs Self 
IS perhaps more suggestive of the maioi thesis of the volume tlian the main 
title. 

The work summauzed in the volume is viewed by the author as a search 
for “some kind of theoretical stiucture of peisonality of the preschool child" 
through an explonng of “the cvpicssivc bchavioi of children m their spon- 
taneous verbal, giaphic, and dramatic expiessions ” I'he fundamental empha- 
sis, as indicated by the sub-titlc, is the child’s seaich for his self. 

From the nutlior’s obseivations iheic emerged a unifying concept cf 
the viewpoint of the child, in that all expressions of personality by the 
young child seemed to be variations on one theme the child’s search 
for hiS self The child’s imagery, his spoken langimge, and the l.in- 
guage of his bcliavior appear as a continuous questioning Who am I? 

What am I for? The child does not explore the world only to gam 
knowledge, but also lo dilferemiatc himself from his etnironment 
(xlll, xlv ) 

The second unifying concept is the iccogiiition that the adult and the 
child live in two different woilds isolated fioin each other The child’s 
“thouglit pioccsses, Ills emotional world, liis social life cannot be evaluated 
from the standards of the adult, but have to be understood from the child's 
own natuie.’’ 

The method of investigation used in this npproacli to the preschool child 
IS teimed experimental depth psychology The volume is divided into three 
parts, obseivation, cxpei imentation, and theory 
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The first cluTpter outUncs a number of iinpoitaiit diftcienccs between the 
mind of the young child and that of the adult The iccognition of such 
difteienccs is not new in child psychology, but the chaptei is a contiibution 
in that it sets foith clearly and emphatically dittcicnces which are still too 
little recognized and undeistood One cannot do less than recommend a 
careful consideiatioii of the matcii.il m this cUaptci to students of child 
development 

The first basic difteicnce between child and adult, we aic told, is iiuan- 
tit.itive, a difteiencG in the volume and extent of thought matciial This 
quantitative difterence lesuJts in a qualitative diftercncc "since quantitative 
diftcrences \\\ personality also appeal as qualitative diftcience.” A second 
basic diffeicnce is that the adult mind is Uigely determined by the expeii- 
enccs of otheis, which he accepts and which he checks against the cxpeucnce 
of otlicis foi validity, whcieas the child’s cxpcucncc is limited, as is his 
knowledge of the expeiiencc of othcis, and he docs not check the validity 
of Ins experience against that of othcis. This difftjcncc must be thoioughly 
understood when psjxhoscs of childhood aic being investigated. Their psy- 
choses must of necessity be dihcicnt fiom those of the adult 

A thud diffctencc is that the child, lacking tcitain essential links in asso- 
ciations, which m the adult aie based on tactu<ii knowledge, substitutes 
pioducts of Ills imagmatioii The child's thought is contimially distuibed 
because he is in a continuous scaich foi his self His thoughts laigely aie 
iclated to piojcctions of moods and emotions, cither as expiessed in actions 
or words, wheieas the adult’s thoughts mostly relate to conclusions, to plans, 
or to a body of knowledge Tlic projection of moods and emotions by the 
young child plays a major lole in Wolft’s mtcipietation of the behavior of 
the young child The child’s thinking appeals to be undirected and inco- 
herent, it has the natuic of a monologue, whereas the thinking of the adult 
takes the foim of a dialogue The child’s peiccption is diffcient from that 
of the adult, due in pait to diffeiencc in size. He has his own particular 
way of expressing his inner worid because his wav of perceiving the outer 
rvorld is difierent from that of the adult 

The beliiivioiistic appioach to child study is icjccted as inadequate be- 
cause it desciibes only the child’s bchavioi and is unable to rcvc.il the child's 
mnci structure. The dangei of the behavioustic appioach is that it intci- 
prets ‘‘results instead of conditioning factois," obseiycs appeaiances rathei 
than undeilying or latent qualities The bchaviotist, in icpiy, would call 
attention to the dangers of Wolff’s approach, that of reading into the child’s 
mind motives and purposes that are not present Wolff’s piojcct is dan- 
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geious, to be suie He may have mislead and raiMiitcipretcd, but we 
are to arrive at basic punciples of undcistanding risks must be accepted 
Progiess in undeistanding involves risks such as the author has taken. 

The child’s thinking, we aie told, may not be logical from the adult’s 
viewpoint but may be quite logical fiom the level of the child His think- 
ing IS different because his perspective is diffcicnt, but it is logical fiom the 
viewpoint of his perspective. The structuie of the child’s thinking is what 
It IS because his ego-concept has not yet crystallized, because he loses himself 
in “expiession and impression” 

Woift emphasizes that the child is cxtcinalizcd, the ege being externalized 
like pictuie of a dieam and being projected on impicssions and expicssions. 
The cxtcinaiization appeals in the child’s identification ^Vlth objects. A 
name is an c\tein.iIization of a pcison oi object. When the child cicates 
a n.iinc he believes that he cicates a stiuctuic Tlic child, through Ins 
imaginative structmes, cxlcinalizes his ego and, in the woild which lie has 
made, he seaiches foi his self 

The authoi espouses scvcial theses which lun contiary to the accepted 
vle^V8. He holds tlmt disagiecablc expciicnces make a strongci impression 
on the child tlian agiccable experiences and arc bettci lemembered in later 
life. lie also holds th.it the child is moic concerned with thoughtj than 
with objects, foi things aic mcicly “icceptacles foi piojection of tlicii 
thoughts” Both of these assumptions lun so coiUiary to the generally 
accepted views, that tiiey tequire furthci investigation and veiification. 

The chief chai.icteiistic of the young cluld’s thought is said to be its 
subjectivity. The child is inoie concerned with thoughts tlian with objects 
Since he is .ibsoibed m the development of his own pcisonality he is unable 
to make an objective appioath to icality but "sees all phenomena as a mam- 
festal ion of emotions and energies which dominate him” The child has 
not yet learned to oiganize the matciml of pciccption since he still lacks the 
oiganizing factoi of his self and Ins cxpciicnce is still insufficient to enable 
him to distinguish between the world of realty and the world of fairy tales 
He integiates faiiy talcs into his own expciicncc and identifies himself with 
ths woild of imagination When leproduang fairy tales he projects events 
of his own life upon the naiiative 

The majoi objective of Wollt’s exposition is to show that basic to all 
tins iiinei development is the scaich foi a self “The basis foi the psychic 
structuic of the child is his sclf-tiainmg foi .in onentation in the world. 

Action, icaction, and expiession of the child woilc together iiiitil 'indi- 
viduality’ ciyst.illizcs Itself” This seaich foi the self determines his lo.irn- 
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ing He learns in oider to understand himself and to handle his immediate 
environment Learning and memory are "products of his dynamic per- 
sonality and cannot be dctaclied from the child’s struggle for his self." 
The child gradually dvscoyeis himsdf by diffcientiating himself fiom ob- 
jects, by withdrawing his projections fiom objects and centering his feelings 
and emotions in his own personality. 

Chapter IV, which deals with The Child’s Concept of is, from 

my point of view, a purticulaily valuable discussion. It is significant not 
because its fundamental ideas arc new but rather because it sets forth clearly 
and emphatically facts which we generally accept and then fail to use as 
principles of intcipretatton. We can never deal eftcctively with young chil- 
dren until wc recognize that their concept of reality is difiPcient from that 
of the adult, that they liteially live in a dllTcient world. 

The following differences between the reality of the young child and that 
of the adult arc emphasized The young child’s reality is unlike that of 
the adult because he has no definite concept of space, he can perceive or 
construct equally well objects in an inverse position, as shown by his re- 
veisals He has no definite concept of time since he has not liad sufficient 
expeiicnce to establish a past or visualize a future, and his present is mingled 
with Ins imaginations He has not established definite lelationships His 
world IS not specialized, as is the adult’s, but is still an undifferentiated 
unity. His pei'ionality is not yet separated from his environment, pieception 
and imagination still form almost a unit. There are as yet no limits to real 
experrence. All is possible in his world. He has not yet realized final or 
causal relationships. Thcic is no definition of the quality of objects 

His concept of reality, his world, is so difierent from that of the adult 
that the adult cannot understand the child’s correept so long as Ire thinks 
as an adult, The adult must, in a sense, become as a little child and sec 
tire world as the child sees it The vital question is whethei the adult can 
do this, or more to the point here, has Di, Wolff succeeded in doing this 
This IS really the crux of the whole mattei as one tries to appraise this 
volume for, if he has not succeeded in becoming as a little child, so to speak, 
then Ins interpretation becomes just another interesting hypotiicsis He has 
probably been more successful than most investigators in his efiorts to 
understand the cliilcl’s world, and we must applaud the boldness of his at- 
tempt even while withholding full acceptance to his findings and intcrpie- 
tations. 

The child must grow into the adult’s reality, but he must not be rushed in 
this process of growth and development The adult must not force his 
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rejility upon tlie young child, else tensions may arise The process of growth 
must be gradual, not forced. To avoid tensions, the child's appioach to 
reality must be diiccted in terms of the child^s structures, not fiom the fixed 
viewpoint of the adult The young child’s criterion of reality, according 
to Wolff, IS simple What he feels is leal If he actually feels what he 
imagines, that imagination is for him real The two basic facts in the 
young child's conception of reality, wc are told, arc the confusion between 
reality and imagination and the disassociation of personality The child's 
reality is made up of isolated facts, unorganized as to proper content, be- 
cause his self IS not yet oiganizcd 

Tlic author's major objective in discussing play is to emphasize the dis- 
tinction between the play of the young child and tliat of the adult He 
points out that the incanmE of play is different for the child and the adult. 
Play IS a dominant factor in the child's life. The meaning of Ins play is 
not easily dcteimined since thcic aie so many tj'pes of play and so many 
motivations for play activities Play is said to be the child's social, men- 
tal, and emotional vcntilacoi It is the bridge between leality and imagina- 
tion and a rehearsal foi the lolc the child wishes to assume in life 

The play of the young child has sevcial distinctive chaiacteristics It 
IS a projection of his dreams where playmates aie used as actois to play out 
dreams. Plis play is an attempt to seek goals for the disclmrgc of emotion, 
and It is this searching for goals that builds up the mental woild of the 
child Again, his play Ims a concicte cliaractci which emphasizes content 
whereas the play of those who aic oldci lias an abstract chaiactcr which 
emphasizes tlie lule The play of the young child is, then, very different 
from that of the oldei child oi adult It is a vent for the discharge of 
energies, a repetition of ohscivations, and a ichc.irS(il for behavioi, The 
play of the older child, on the otiici hand, consists of rigid rules which 
serve to channel energies into a system of fixed values. 

The adult must appreciate that play is a majoi activity of tlic child, that 
It IS as seiious an activity foi him as adult activities are foi the adult 
The majoi failures of the adult aie to belittle the child's play or to assume 
that the child is happy because he plays most of the time. The adult must 
appicciate that play provides foi tlic young child an outlet and relaxation 
from tension, tli.it play is an .ittempt to give meaning to a reality which 
IS essentially meaningless to the child, that play is a bridge between dicarn 
and reality. “It is the child's mam coiunhution to guiding liimsclf into 
the world, a most seiious cflort which uses up a gicat deal of liis energies 
and whicli tlieicfoic should not be confounded with the play of the adult, 
which IS usually a means of iclaxation and amusement” (p 89) 
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Wolff, while recognizing individuality, does not stress it to the extent tiiat 
Gcsell does He is piimaaly concerned with individuality fiom the view- 
point of the development of the self Individuality is said to be “given ’’ 
It is only slowly accepted but, when it is accepted, the picsdiool a,ge ends 
It \s stiU some tmie befoic it is consciously duccted. After the scaich for 
the self is completed, after individuality is iccogiiized, the pioccss ot indi- 
viduation begins. Tlic process ends when the scaicii for the “I” is replaced 
by the search for the “vou " Then childhood is ended 

Wolff's study of childieiVs drawings is a major contubiition He is ciiti- 
cal of efforts to measuie intelligenLc by means of dtavving, as in Goodenougli’ii 
diaw-a-man test, holding that children’s drawings aie mainly determined 
by associations and emotions He finds value m the study of childicn’s diaw- 
ings but believes pievtous approaches have been based on incoircct assump- 
tions The pioblcm of mtcrpietmg diawings of childicn, he states, is that 
of discQvcimg the symbols involved. I'hcse symbols aic difteient fiom 
adult symbols so that the intcrpictei of child behavioi cannot work with 
the same piocesscs of symbolization that appear in adults, Wolff’s contii- 
bution is hU study of duldien's symbolization and, while many will not 
agree with lus intcipretations, it docs lepicscnt an appioach to an impoitant 
pioblem which may bear tiuit. Wolff may be misreading childicn’s sym- 
bolization, 01 finding symbolization whcic it docs not exist, but there should 
be follow-ups on his w'oik to detcimiiie whether he has found an approach 
that will aid niateiially in our undcistanding of young childieti 

The key to an understanding of the child’s expressions, we aie told, 
IS the recognition that it is a real expicssion, not a hidden symbolic one. It 
IS a realistic-symbolic expression That is, tlie symbols aie a full pait of 
the cliild's icality. 

The child’s sciibbliiigs aie his “wiiting” and the adult’s task is to find 
the key to deciphei lus hieroglyphics. It is necessary to recognize tluat chil- 
dien perceive things only by relating them to then personality, that imagina- 
tion and reality aie mingled together to foim a. homogeneous unity which 
cannot be understood by the adult without a translation The adult must 
think in the child’s terms m ordei to make the tianslation, This can be 
accomplished tluough a caieful obseivation of the child’s various forms 
of expression, such as play activities, dreams, diawmgs, associations, and the 
like. This IS the task which Wolff set foi himelf. He holds that adults 
m the past have failed to undeistand young children because the adult 
alrc.idy has developed a self and lives m a woild of cstablislied lelations 
and consequently fails to appreciate that the child is still unstable iii his 
relationships, is still searching for his self 
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One ot Wolft’s contiibutions is a test of security Pie assumes that the 
degree of security and balance is of prune impoitance in the preschool child, 
that the child’s feeling of security is laigcly determined from without and 
is to a laige degiee dependent on his home situation Children were asked 
to draw theii families and, on the basis of these diawings, Wolff concluded 
that the diawings of the family revealed the child’s specific attitude towaid 
each member of the family as well as liis wishes and fears concerning tlicin 
He believes that childien’s drawings can be classified according to the security 
evpiessed m the handling of foim, lines, and featuies. A stmniaiy is given 
of the most expressive tiencls in the mamfcstatiori of security and insccuiity 
as revealed thiough diawings. He also holds that the child’s attitude to- 
waid space and siac appeals to be related to his feelings of security. Since 
the child’s adjustraent to space seems to depend laigely on his living con- 
ditions, his attitude towaid space indicates the kind of "living space” he 
needs A lest of sccuiity was developed out of these findings Tlic test 
IS a senes of diawings of opposite situations said to be related to feelings 
of sccuiitv and insecuuty The objective is to determine the child’s per- 
formance for a situation Time and usage alone can determine the validity 
of this test 

The author’s approach to intelligence tests and intelligence testing is 
the type of appioach that must be puisucd if there is to be progress in 
the field. Most studies assume the validity of tests, even though it has 
become more and nioie evident that they have only partial validity at the 
best. This study attempts to investigate the natuic of intelligence and, 
while we may disagree with some of his findings it is nevertheless a con- 
stiuctivc approach to the pioblcm of intelligence. There is an acute need 
for such investigations. 

The chapter on Intelhffejice in flie Pieschool Child is an excellent critique 
of testing at that level Emphasis is again laid on the f.sct that failure is 
due to tlic application of adult staiulaids The child’s intelligence, wu are 
told, IS modified by three basic factois: liis emotions, his imagination, and his 
adjustment. Tlie most decisive factoi influencing evaluation of intelligence 
at tins level IS the emotional icsponse which underlies or even substitutes 
ior a reaction which is supposed to indicate intelligence The intensity of 
imagination is also an inipoitant factoi influencing icsponse Intelligence, 
then, IS not lo be measured solely in teims of adequateness to leality 

The child’s intelligence is not an absolute, unchangeable unit but depends 
on the situation in which it becomes manifest Factois that m.ay aftcct test 
results aie wfiethci the examiner is liked or disliked, wficthei tlic tests evoke 
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pleasant or iinplertsant siLuations, the child's balance or tension, his previous 
experience Thus, Intelligence depends on “the configuration or stimuli in 
the child’s persoinlity within and in the enviionment without ’’ This con- 
figuiation depends on the child’s adjustment to a given situation which is 
different from the adult adjustment to reality. 

Wolff docs not believe that the }Q provides an adequate measure and he 
holds that his investigations have revealed a ihythmic quotient ov iJQ 
This was found through a study of children’s diawings which showed for 
each child a consistency of size, proportion, and form The pattern in the 
drawings is held to be the lesult of the child’s conscious reaction (knowledge) 
tianslormed by his unconscious leacti’on (configuration). Learning and 
training play a minor idle in rhythmic qualities He states that his observa- 
tions indicate the presence of relationships which do not depend on icasonlng 
powers, but, rather, on the product of an unconscious sensing of lelation- 
slups winch comes from within whcieas the conscious sensing of relation- 
ship comes from without. Thus, the different degrees of proportion m 
diffcicnt drawings seems to be deeply looted in the organism and to depend 
on emotional factors He believes that he has shown that ilwthmic pro- 
portions imdeigo changes cortesponding to emotional cliangcs m personality, 
giving support to his hypothesis that the unconscious sensing of relationships 
<iiid the RQ fire an expression and nil index of emotional factors in the 
personality. “The individual expi esses and perceives relationship not only 
by means of his intelligence but also by means of inner movements whicii 
seem to depend on emotional factors” (p 18Q). Tlius, the individual must 
be evaluated not only in terms of his conscious sensing of lelationship but 
also m teims of his unconscious sensing of relationships This is espeaally 
impoi tant in the case of the preschool child whose Ufc pattern is more deter- 
mined by Ins unconscious than by Ins conscious life 
Wolff holds that the ihythmic factoi seems to be largely determined by 
innate factors, that it changes with changes in pcisonahty, that it is not 
related to learning and training. Intelligence, on the other hand, depends 
largely upon factors of learning and training which aie paralleled by innate 
potentialities, “Conscious and unconscious organization, logical and aitistic 
abilities, seem to have these two channels of expression, intelligence .and 
rhythm.” 

Because the child's concept of relationship differs fiom the adult's many 
questions on intelligence tests do not test the situation of the child but, lacher, 
test what the adult expects of an artificial child. His mental lesponse to 
outside stimuli is not determined by the objective quality of such stimuli, as 
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m the case of the adult, but by his objective piojcctions upon them. Since 
these projections arc subjective the child’s intelligence cannot he evaluated 
in an objective way His intelligence is moic dynamic than that of the 
adult It cannot be separated from its lelationship to his emotional world 
and Ins environmental situation Since liis intelligence is in a state of de- 
velopment It cannot be considcied from a fixed level but onlv as a part of a 
dynamic process i elated to the search for the self 

Few will agree entirely with this analysis of intelligence. The rhythmic 
factoi may oi may not stand but analyses of intelligence at all levels are 
badly needed. I'his analysis may piovc to be incoirect but it is a cen- 
tiibution since it is a sincere effort to investigate basic factors in intelligence. 
It should act as a spur to fuither investigations. More investigations of this 
type are needed in ordei that we may advance m our undcistanding of 
intelligence 

Chaptei VIII — Vtojectwe Methods of Judgtug E\p)esshe Behavtot of 
Preschool Child — explains his method of graplioanalysis, “a mctliod of ana- 
lyzing expiessivc movements.” It is assumed that expressive movements aie 
reflectors of inner processes which arc projected upon them, that if we know 
the meaning of reactions, their patterns are like hieroglyphics with which wc 
may decipher the inner pioccsscs of personality Inner piocesscs are reflected 
in bodily movements and partly discharged from inside to outside. Graphic 
movements reflect bodily movements and are not accidental Each movement 
lesults fiom an inner personal piocess which is determined by personality 

A tabic uf graphic expressions in drawings by vuung children is given, 
listing the “appeaiancc” and the “significance” of the vaiioiis expressions 
The subheadings are character of stiokcs, chaiactei of form, texture of 
stiokcs, direction of stiokes, typographical value of graphic forms winch 
includes both realistic and abstract types There are 70 different items to be 
considered in the inteipietation which means that inteipretation is laboiious 
and difficult, icquiring a high degicc of skill The fundamental question, 
of course, 13 whether his system of symbols oi hieioglyphics is valid. Inves- 
tigation and use alone can answer that question 

Pniiciples of Childieii's Ait aic discussed m Chapter IX Childicn, wc 
aie told, are intcicstcd in producing not meiely what they know but also 
that which excites them in eithei the positive sense of what they wish to 
have, to do, or to happen, oi in the negative sense of persons, objects, oi 
happenings which they wish to ignore. The main principle of children's 
art is said to be its idcogiaphic character. The child’s art is self expression, 
not imitation. It is peisonal piojection. He emphasizes aftcctivc proportion 
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in plnce of objective proportion, as with the adult His spatial orientation 
IS conditioned by emotions rathei than experience 
An intercstiiiE chaptet is that on The Child and the Adult in which "Wolff 
discusses several adult illusions lugaiding children One illusion is the belief 
in the Jmppy childhood. This is a wishful illusion of cdiicatots Happiness 
and unliapptncss are probably present in the same proportion as in the adult 
They suffer from things of which the adult )ms no idea Anothci illusion 
IS based on the underestimation or ovcrcstimatioii of a child’s perception of 
his environment Wolff also discusses illusions of patents as to their role, 
dlusion ahout tlie value of punishment, the illusion tliat the young child 
has an innate understanding of the rules of society in which he lives The 
idea of the “simplicity” of the child is said to be a myth 
We may or may not accept Wolfl’s cxjrciiinental depth psychology, hn 
intcipretacions, his rhythmic qviotienis, his emphasis on the role of emotions 
in tile child’s nitcrpietation of his world, his giapho-analysis. The volume 
IS neveithcless a significant and stimulating contiibiition in that it is an 
cffoit to appioach the voung child on Ins own level and to iindeistand liis 
mental pioccsscs Time and experimentation alone can determine the validity 
of his concepts His conclusions descivc investigation and considctation, 
his methods of investigation should be puisued to determine their value and 
the validity of his interpretations. 

Sottihioestern Lonisiatia Insltiute 
Lafayette^ Louisiana 
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